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SUMMARY

This report presents the results of the “Site Investigation/Analysis” (Procedures) Phase and
“Risk Characterization” Phase (Steps 6 and 7) of a baseline ecological risk assessment (BERA)
conducted for the LCP Chemical Site in Brunswick, Georgia. Initial components of the risk
assessment process — in particular, “Problem Formulation” (Step 3) and “Study Design and Data
Quality Objectives” (Step 4) — are referenced, but not presented in their entirety, in this report.

The major chemicals of potential concern (COPC) addressed in the BERA are mercury
(including methylmercury and inorganic mercury), Aroclor 1268, lead, and polynuclear
aromatic hydrocarbons (PAHs). However, other chemicals are also evaluated during the risk
assessment.

Site Investigation/Analysis (Procedures)

The site investigation of the BERA was conducted during the period of October 10 — 19, 2000.
The site was arbitrarily divided into three major sections (southern, northern, and western parts),
which extended from upper Purvis Creek to the Turtle River (in a northerly-to-southerly
direction) and from the shoreline to the western boundary of Purvis Creek (in an easterly-to-
westerly direction). Sampling stations were then authoritatively established in creek and marsh
environments in each of the sections. A total of 52 sampling stations (46 “regular” stations, 5
stations in a previously remediated “marsh grid,” and 1 shoreline station where seepage of fluids
was observed) was established throughout the site. Two reference locations — one at Troup
Creek and the other in the Crescent River — were also established.

Sampling stations were selectively evaluated for surface water chemistry, chronic toxicity of
surface water, surface sediment (from 0 to 15 cm in depth) chemistry, chronic toxicity of surface
sediment, surface sediment biota (community characteristics of benthic macroinvertebrates), and
body burdens (concentrations) of major COPC in “whole bodies” of a variety of biota (L .,
cordgrass, fiddler crabs, insects, mummichogs, blue crabs, and several sciaenid fishes including
silver perch).

The above-referenced primary site investigation and analysis was supplemented by results of
several studies previously conducted at the site. These secondary studies consisted of
evaluations of COPC in eggs of diamondback terrapins (Malaclemys terrapin) captured at the
site, histopathology examinations of indigenous diamondback terrapins and clapper rails (Rallus
longirostris), evaluations of COPC in livers of indigenous clapper rails, and a survey of wading
birds in the area.

Risk Characterization

The risk characterization phase of the BERA consists of three basic parts: 1) risk estimation; 2)
risk description; and 3) uncertainty analysis.



Risk Estimation

Risk estimation focuses on the following eight assessment endpoints and associated
measurement endpoints (lines of evidence) listed below according to their generally increasing
ecological significance. In this summary, important results of the BERA are presented according
to applicable assessment endpoints.

Assessment Endpoint 1 — Viability of the benthic estuarine community specifically in terms of
structure and function, as evaluated by three measurement endpoints: 1) comparisons of
concentrations of COPC in surface sediment to general literature-based effects levels; 2) results
of chronic toxicity tests conducted with sensitive life stages of benthic aquatic life; and 3)
evaluation of the benthic macroinvertebrate community structure at the site.

Concentrations of total mercury (0.048 - 110 mg/kg, dry wt) and Aroclor 1268 (0.015 - 23
mg/kg) in creek surface sediment at the LCP Site were almost always greater than applicable
ecological effects values (EEVs; 0.13 mg/kg for total mercury and 0.0216 mg/kg for total PCBs)
promulgated by Region 4 of the U. S. Environmental Protection Agency (U. S. EPA). Lead (3.7
- 1,100 mg/kg) was sometimes elevated above Region 4’s EEV (30.2 mg/kg), and total PAHs (0
- 17 mg/kg) were seldom elevated over their EEV (1.684 mg/kg). No consistent patterns of
mercury or Aroclor 1268 concentrations were observed in surface sediment collected at various
locations along three transects extending across the creek system into the marsh.

For marsh surface sediment at the site, the same above-described general relationships were
observed between concentrations of total mercury (0.12 - 63 mg/kg, dry wt) and lead 2.4-120
mg/kg) vs. applicable EEVs. However, concentrations of Aroclor 1268 (0.043 - 4.9 mg/kg)
always exceeded the EEV for total PCBs; and levels of total PAHs (0 - 1.4 mg/kg) were pever
elevated above their EEV.

Chronic toxicity tests with amphipods (Leptocheirus plumulosus) and grass shrimp
(Palaemonetes pugio) exposed in the laboratory to creck surface sediment generated similar
results. Survival of amphipods exposed to sediment from the site was significantly lower than
survival of reference (Troup Creek) organisms at only two sampling stations (Stations K7 and
H7) out of five sampling stations evaluated in the marsh grid. Survival of grass shrimp at these
two sampling stations and at seven other stations the marsh grid and Purvis Creek system
usually was pot significantly lower than survival of some reference organisms. However, these
two sampling stations, as well as three out of four stations in the Purvis Creek system (Stations
5,7, and 33), were characterized by impaired reproductive processes of shrimp.

The highest linear coefficients of determination (r*) between chemistry of sediment and
amphipod toxicity occurred for lead (r* = 0.42 - 0.54) and total PAHs (= 0.55 — 0.56). For
grass shrimp, the highest 2 values were also noted for lead in sediment vs. percent of surviving
females producing embryos (r* = 0.69) and percent of embryos hatching (= 0.54).

The benthic macroinvertebrate community at the four stations that were evaluated in the Purvis
Creek system (Stations 5, 7, 16, and 33) appeared unremarkable in comparison to the
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communities at the reference locations with regard to the Shannon-Weaver diversity index (d)
and the Lloyd-Ghelardi equitability index (e).

The first two of the above-identified lines of evidence indicate that there is a potential risk to the
structure and function of the benthic estuarine community at selected locations at the LCP Site.
The above-referenced 7 values indicate that this risk is more associated with sedimentary lead
and PAHs, rather than mercury or Aroclor 1268. The risk may be greatest 10 environmentally
naive benthos (as evidenced by results of the chronic toxicity tests) as contrasted to
environmentally acclimated benthos (as judged by the study of the benthic macroinvertebrate
community at the site).

Assessment Endpoint 2 — Viability of omnivorous reptiles utilizing the marsh and Purvis Creek,
as evalated by three measurement endpoints: 1) comparisons of concentrations of COPC in
eggs of diamondback terrapins captured at the site to general literature-based effects levels; 2)
hazard quotients (HQs) derived from a food-web exposure model for the terrapin; and 3) results
of histopathology examinations (¢. g, liver and neural abnormalities) of terrapins captured at the
site.

In a study conducted in 1995, the eggs from three female diamondback terrapins obtained from
the site were characterized by mean concentrations of the following COPC (all egg
concentrations expressed as dry wt) — Female 1 (BD1): 0.87 mg/kg mercury and 29.7 mg/kg
Aroclor 1268; Female 2 (DD4): 2.2 mg/kg mercury and 28.6 mg/kg Aroclor 1268; and Female 3
(DD5): 4.6 mg/kg mercury and 480 mg/kg Aroclor 1268. Although eggs from Female 2 did not
hatch, eggs from the other females — which contained higher concentrations of mercury (Female
3) and Aroclor 1268 (Females 1 and 3) — did batch. Consequently, elevated concentrations of
mercury and Aroclor 1268 in terrapin eggs (even levels that existed in 1995) cannot be
implicated as causing failed reproduction in terrapins.

In the same above-referenced diamondback terrapin study, histopathology examination did pot
indicate any degeneration or abnormality known to be associated with the COPC.

Maximum HQs derived for diamondback terrapins feeding on fiddler crabs (90% of diet) and
mummichogs (10%) at the site are 0.0052 for methylmercury, 0.056 for Aroclor 1268, and 0.46
for lead when toxicity reference values (TRVs) employed in the evaluation are no-observed-
adverse-effect-level (NOAEL) TRVs. (PAHs were not assessed in terrapins or any other
predator because PAHs seldom occurred in evaluated prey of the predators. Similarly, inorganic
mercury was ultimately dismissed as a COPC in all predators because of extremely low mean
NOAEL HQs[2to 5 orders-of-magnitude less than 1] for this form of mercury.)

The above-discussed lines of evidence pertaining to the diamondback terrapin egg study and
histopathology examination suggest that there is no potential risk to omnivorous reptiles
utilizing the marsh and Purvis Creek system at the LCP Site. The line of evidence pertaining to
HQ development provides an additional basis for this conclusion.
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Assessment Endpoint 3 — Viability of omnivorous avian species utilizing the marsh and Purvis
Creek, as evaluated by four measurement endpoints: 1) comparisons of concentrations of COPC
in livers of clapper rails captured at the site to general literature-based effects levels; 2) HQs
derived from a food-web exposure model for the red-winged blackbird (Agelaius phoeniceus);
3) HQs derived from a food-web exposure model for the clapper rail; and 4) results of
histopathology examinations (e. g., liver and neural abnormalities) of clapper rails captured at
the site.

In a study conducted in 1995, livers of seven clapper rails collected from the southern part of the
site contained a mean mercury concentration of 3.84 mg/kg (wet wt) and a mean Aroclor 1268
concentration of 25.2 mg/kg (dry wt). No Jiterature-based effect levels are available for Aroclor
1268 in livers of birds. However, mercury concentrations in bird livers have omly been
associated with avian mortality at levels of (all reported in terms of wet weight) 126.5 mg/kg
(red-winged blackbirds), 54.5 mg/kg (grackles), and 4.6 to 91 mg/kg (white-tailed eagles).

In the same above-cited clapper rail study, histopathology examination did not indicate specific
toxicity or specific uniform degeneration of tissues of clapper rails. In particular, myelin sheath
and axonal degeneration, characteristic of mercury toxicity, were not observed except in one
case, which may have been an artifact. Also, liver necrosis and fatty change, typical of PCB
toxicity, were not poted.

Maximum HQs derived for red-winged blackbirds feeding on insects (90% of diet) and fiddler
crabs (10%) at the site are 0.31 for methylmercury, 0.058 for Aroclor 1268, and 1.4 for lead
when TRVs employed in the evaluation are NOAEL TRVs. The maximum HQ for blackbirds
exposed to lead when the lowest-observed-adverse-effect-level (LOAEL) TRV is utilized n the
evaluation 1s 0.14.

Maximum HQs obtained for clapper rails feeding on fiddler crabs (85% of diet), insects (10%),
and mummichogs (5%) at the site are 1.3 for methylmercury, 0.26 for Aroclor 1268, and 12 for
lead when TRVs employed in the evaluation are NOAEL TRVs. Maximum HQs for clapper
rails exposed to methylmercury and lead when LOAEL TRVs are employed in the evaluation
are, respectively, 0.65 and 1.2. It is important to note that clapper rails at the Troup Creek
reference location are characterized by a relatively high maximum NOAEL HQ for lead of 1.5.

The four above-discussed lines of evidence, considered collectively, indicate that the potential
risk to omnivorous avian species utilizing the marsh and Purvis Creek is minimal except in the
case of lead. There are no literature-based effects levels available for Aroclor 1268 in livers of
birds, and the seemingly safe levels of mercury in bird livers pertain to just avian mortality.
However, the histopathology examination of the same birds employed in the liver study
documented the absence of numerous sublethal effects diagnostic of mercury and PCB
poisoning in birds.

Maximum NOAEL HQs for red-winged blackbirds and clapper rails exposed to COPC

approximate or are less than unity (1) except in the case of clapper rails exposed to lead. This
unusual case (maximum NOAEL HQ = 12) occurred at a sampling station (Station “AB”) where
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seepage containing high concenirations of total lead (mean concentration of 1,400 ng/L) was
being discharged from the land. The main food item for clapperraﬁs»ﬁddlercrahs——atthis
station were characterized by body burdens of lead that averaged 22.14 mg/kg (dry wt).

Assessment Endpoint 4 — Viability of piscivorous avian species utilizing the marsh and Purvis
Creek, as evaluated by four measurement endpoints: 1) comparisons of concentrations of COPC
in livers of clapper rails captured at the site to general literature-based effects levels; 2) HQs
derived from a food-web exposure model for the green heron (Butorides striatus); 3) results of
histopathology examinations (e. g., liver and neural abnormalities) of clapper rails captured at
the site; and 4) results of a survey of abundance of wading birds in the area.

Results of the clapper rail study — the liver evaluation and histopathology examination, which
were conducted in 1995 — are described above for Assessment Endpoint 3.

Maximum HQs obtained for green herons feeding on mummichogs (90% of diet), blue crabs
(5%). and fiddler crabs (5%) at the site are 2.8 for methylmercury, 0.28 for Aroclor 1268, and
27 for lead when TRVs employed in the evaluation are NOAEL TRVs. Maximum HQs for
green herons exposed to methylmercury and lead when LOAEL TRVs are employed in the
evaluation are, respectively, 1.4 and 2.7. Tt is noteworthy that green herons at the Troup Creek

reference location are characterized by a relatively high maximum NOAEL HQ for lead of 2.4.

The survey of abundance of wading birds, which was conducted in 1996, indicated that wading
birds were present at significantly higher numbers at the LCP Site than at a reference site
(Hawkins Creek). However, most wading birds were observed at the extreme northern boundary
of the LCP Site (including tributaries of the Turtle River), far distant from the areas of greatest
contamination by COPC.

The four above-discussed lines of evidence indicate that the potential risk to piscivorous avian
species utilizing the marsh and Purvis Creek is minimal except in the case of lead. As discussed
for omnivorous birds, literature-based effects levels are not available for Aroclor 1268 in livers
of birds, and the seemingly safe levels of mercury in bird livers pertain to just avian mortality.
Nevertheless, the histopathology examination of the same birds employed in the liver study
documented the absence of numerous sublethal effects diagnostic of mercury and PCB
poisoning in birds.

The maximum NOAEL HQ for green herons exposed to Aroclor 1268 is less than unity (1). The
maximum NOAEL HQ for methylmercury — 2.8 — is partially discounted by the above-reviewed
histopathology results and, also, results of the wading bird survey, which suggest that only
limited members of populations of piscivorous birds are likely to be exposed to COPC. In the
case of lead, to which results of the wading bird survey also apply, the maximum NOAEL HQ
(27) occurred at a sampling station (Station 33, near the old oil-processing site) where
concentration of total lead in surface water was a relatively high 7.0 ug/L The main food item
for green herons — mummichogs — at this station was characterized by body burdens of lead that
averaged 26.00 mg/kg (dry wt).



Assessment Endpoint § — Viability of herbivorous mammalian species utilizing the marsh and
Purvis Creek, as estimated by HQs derived from a food-web exposure model for the marsh
rabbit (Sylvilagus palustris).

Maximum HQs obtained for marsh rabbits feeding on cordgrass (100% of diet) at the site are
0.054 for methylmercury, 1.2 for Aroclor 1268, and 28 for lead when TRVs employed in the
evaluation are NOAEL TRVs. Maximum HQs for rabbits exposed to Aroclor 1268 and lead
when LOAEL TRVs are employed in the evaluation are, respectively, 0.12 and 2.8. Rabbits at
the Troup Creek and Crescent River reference locations are characterized by relatively high
maximum NOAEL HQs for lead of, respectively, 7.8 and 13.

This single line of evidence (HQ development) suggests that the potential risk to herbivorous
mammalian species utilizing the marsh and Purvis Creek is minimal except in the case of lead.
Maximum NOAEL HQs for marsh rabbits exposed to COPC approximate or are less than unity
(1) except in the case of rabbits exposed to lead. For lead, the maximum NOAEL HQ (28)
occurred at a sampling station (Station 40, near the old oil-processing site) where concentration
of lead in cordgrass (the food item for rabbits) was characterized by an unexpectedly high mean
value of 7.60 mg/kg (dry wt). At the other eight sampling stations. for which HQs were
developed for rabbits exposed to lead, maximum NOAEL HQs approximate the values
generated by the two reference locations.

Assessment Endpoint 6 — Viability of omnivorous mammalian species utilizing the marsh and
Purvis Creek, as estimated by HQs derived from a food-web exposure model for the raccoon
(Procyon lotor).

Maximum HQs obtained for raccoons feeding on fiddler crabs (45% of diet), blue crabs (45%),
and mummichogs (10%) at the site are 4.7 for methylmercury, 5.0 for Aroclor 1268, and 47 for
lead when TRVs employed in the evaluation are NOAEL TRVs and an area-use-factor (AUF)
of 1 is assumed. Comparable site HQs for an AUF of 0.3 are 1.4 for methylmercury, 1.5 for
Aroclor 1268, and 14 for lead. Raccoons at the Troup Creek and Crescent River reference
locations are characterized by relatively high maximum NOAEL HQs for lead of, respectively,
6.9 and 4.1.

Maximum site-related HQs for raccoons are 2.8 for methylmercury, 0.50 for Aroclor 1268, and
4.7 for lead when LOAEL TRVs are employed in the evaluation and an AUF of 1 is assumed.
Comparable site HQs for an AUF of 0.3 are 0.81 for methylmercury, 0.15 for Aroclor 1268, and
1.4 for lead.

This single line of evidence (HQ development) suggests that there is a potential risk to
omnivorous mammalian species in some areas of the marsh and Purvis Creek, particularly with
the assumptions of NOAEL TRVs and an AUF of 1. The highest HQs for all COPC (i. e,
methylmercury, Aroclor 1268, and lead) occurred at a sampling station (Station “AB”) where
seepage containing relatively high mean concentrations of methylmercury (23 ng/L), Aroclor
1268 (0.52 ug/L), and total lead (1,400 ug/L) was being discharged from the land. One of the
main food items for raccoons — fiddler crabs — at this station was characterized by body burdens




of methylmercury, Aroclor 1268, and lead that averaged, respectively, 0.611, 3.03, and 22.14
mg/kg (all in dry wt).

Assessment Endpoint 7 — Viability of piscivorous mammalian species utilizing the marsh and
Purvis Creek, as estimated by HQs derived from a food-web exposure model for the river otter
(Lutra canadensis).

Maximum HQs obtained for river otters feeding on silver perch (50% of diet), mummichogs
30%), blue crabs (10%), and fiddler crabs (10%) at the site are 6.2 for methylmercury, 6.3 for
Aroclor 1268, and 34 for lead when TRVs employed in the evaluation are NOAEL TRVs and an
area-use-factor (AUF) of 1 is assumed. Comparable site HQs for an AUF of 0.66 are 4.1 for
methylmercury, 4.3 for Aroclor 1268, and 23 for lead. River otters at the Troup Creek reference
location are characterized by a relatively high maximum NOAEL HQ for lead of 5.3.

Maximum site-related HQs for river otters are 3.7 for methylmercury, 0.63 for Aroclor 1268,
and 3.4 for lead when LOAEL TRVs are employed in the evaluation and an AUF of 1 is
assumed. Comparable site HQs for an AUF of 0.66 are 2.4 for methylmercury, 0.43 for Aroclor
1268, and 2.3 for lead.

This single line of evidence (HQ development) suggests that there is a potential risk to
piscivorous mammalian species — similar to the risk estimated for omnivorous mammals — in
some areas of the marsh and Purvis Creek, particularly with the assumptions of NOAEL TRVs
and an AUF of 1. For lead, the maximum NOAEL HQ (34) occurred at a sampling station
(Station 33, near the old oil-processing site) where concentration of total lead in surface water
was a relatively high 7.0 ug/L One of the main food items for river otters — mummichogs — at
this station was characterized by body burdens of lead that averaged 26.00 mg/kg (dry wt).
Assessment Endpoint 8 — Viability of finfishes utilizing the estuarine system, as evaluated by
five measurement endpoints: 1) comparisons of concentrations of COPC in surface water to
general literature-based effects levels; 2) comparisons of “whole-body” concentrations of COPC
in juvenile and/or aduit finfishes to general literature-based effects levels; 3) HQs derived from
a food-web-exposure model for the red drum; 4) results of chronic toxicity tests conducted with
early (and sensitive) life stages of finfishes; and 5) evaluation of the benthic macroinvertebrate
community structure at the site (as a food source for juvenile and adult fishes).

Concentrations of total mercury in creek surface water at the LCP Site (8.0 - 420 ng/L, except
7,800 ng/L at the AB seep location) were greater than the applicable chronic ecological
screening value (ESV) promulgated by Region 4 of the U. S. EPA (25 ng/L) at 11 of 28 (39%)
sampling stations evaluated. Concentrations of Aroclor 1268 (<1.0 — 0.19 ug/L, except 0.52 at
the AB seep location) clearly exceeded Region 4°s chronic ESV for Aroclor 1254 (0.03 ug/L) at
only 3 of 28 (11%) evaluated stations. Total lead concentrations (<5.0 — 7.0 ug/L, except 1,400
at the AB seep location) exceeded Region 4’s chronic ESV (8.5 ug/L) only at the AB location.
PAHs were detected at only 4 of 28 (14%) sampling stations evaluated. Total mercury
concentrations monitored at a single sampling station (Station 5) in surface and subsurface
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waters over a 12-hour tidal cycle were often higher in subsurface water, and generally were
positively correlated with concentrations of suspended particulate matter.

Several species of sciaenid fishes were collected in Purvis Creek. Seven silver perch (Bairdiella
chrysoura; 113 — 195 mm total length) had mean “whole body” burdens of methylmercury and
Aroclor 1268 of, respectively, 0.68 and 0.91 mg/kg (wet wt). Methylmercury values for two
black drum (Pogonias cromis; 215 — 230 mm total length) were 0.31 and 0.41 mg/kg; while
Aroclor 1268 values were 0.78 and 1.4 mg/kg. A single spotted seatrout (Cynoscion nebulosus,
230 mm total length) was characterized by methylmercury and Aroclor 1268 body burdens of,
respectively, 0.26 and 0.25 mg/kg. All of these body burdens of Aroclor 1268 are less than a
NOAEL TRV of 1.6 mg/kg (wet wt). All methylmercury body burdens are greater than a

NOAEL TRV of 0.15 mg/kg (wet wt), and all but the value for the spotted seatrout exceed a
LOAEL TRV of 0.30 mg/kg (wet wt). >
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The above-presented empirical fish data generate NOAEL HQs for Aroclor 1268 that range

from 0.16 to 0.88. For fish exposed to methylmercury, NOAEL HQs range from 1.7 to 4.5,
while LOAEL HQs range from 0.87 to 2.3.

In the red drum model for Aroclor 1268, mean and maximum NOAEL HQs for fish feeding on
mummichogs (40% of diet), fiddler crabs (30%), and blue crabs (30%) at the site are,
respectively, 2.0 and 2.7. Mean and maximum LOAEL HQs for Aroclor 1268 are, respectively,
0.21 and 0.29. For methylmercury in the red drum model, mean and maximum NOAEL HQs

are, respectively, 4.9 and 7.3. Mean and maximum LOAEL HQs for methylmercury are,
respectively, 2.5 and 3.7.

Toxicity tests designed to evaluate chronic toxicity of “whole” water to mysids (Mysidopsis
bahia) and sheepshead minnows (Cyprinidon variegatus) generated similar results. Mean
survival of mysids exposed in the laboratory to creek surface water collected from four
sampling stations at the site and the two reference locations (Troup Creek and the Crescent
River) ranged from 92.4 to 100%, which is greater than the minimum acceptable survival for
control organisms (80%). Mean growth (weight) of mysids exposed to site and reference waters
was from 0.50 to 0.84 mg (dry wt), which is greater than weight of control organisms (0.48 mg).

Survival of sheepshead minnows exposed to creek surface water obtained from the same four
sampling stations at the site and two reference locations ranged from 80 to 100%, which is at
least equal to the minimum acceptable survival for control organisms (80%). Mean growth

(weight) of fish exposed to site water was statistically similar to weight observed for at least one
reference location.

As described earlier for Assessment Endpoint 1, the benthic macroinvertebrate community
evaluated in the Purvis Creek system appeared unremarkable in comparison to the communities
at the reference locations with regard to the Shannon-Weaver diversity index {d) and the Lloyd-
Ghelardi equitability index (e). The density of individual benthos at the four evaluated sampling
stations in the creek system varied by an order-of-magnitude (from 435 to 4,500 individuals /
m°) and was sometimes less than the density observed at the reference locations (in both cases,
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1,600 individuals / m?). However, these data have limited utility for evaluating overall
availability of food for finfishes in the Purvis Creek system.

The above-identified lines of evidence focus on two distinctly different types of ecological risks
to finfishes utilizing the estuarine system: 1) risks to all fishes associated with direct exposure 1o
water-borne COPC; and 2) risks to apex predators related to exposure to COPC through the food
web. Regardless of the relationships between concentrations of COPC in surface water and
ESVs, the more definitive measurement endpoint pertaining to results of toxicity tests indicates
that there is no potential risk to finfishes via direct exposure of finfishes to COPC in surface
water. Conversely, tesults of the empirical “body-burden” endpoint and the red drum model
indicate that food-web-related accumulation of methylmercury, and possibly, Aroclor 1268,
constitutes a potential risk to indigenous finfishes in the Purvis Creek system.

Risk Description

The risk description for this BERA consists of a “back-calculation” of HQs derived in food-web
exposure models for selected predators and major COPC. In this theoretical exercise, HQs
originally derived during risk estimation were back-calculated to unity (1), thereby identifying
ecologically acceptable “body burdens” of COPC in prey of predators. These ecologically
acceptable body burdens of COPC in prey were then related to associated concentrations of

COPC in marsh surface sediment to estimate ecologically safe concentrations (ESCs) of COPC
in the sediment.

PAHs were eliminated from this exercise because they were seldom detected in prey of
predators. Similarly, inorganic mercury was not evaluated because this form of mercury was
never associated with predator HQs > 1. In addition, the exercise was performed for only those
predators (i. e, diamondback terrapin, clapper rail, and raccoon): 1) whose diet consisted of a
substantial percentage of prey with high fidelity to surface sediment; and 2) for which a
reasonable regressional relationship (or gradient) could be established between concentration of
COPC in the dominant prey of predator and sediment (which occurred just for mercury species
and Aroclor 1268 in fiddler crabs and marsh sediment).

The lowest ESCs of both methylmercury and Aroclor 1268 in marsh surface sediment were
generated by back-calculating HQs originally developed for the raccoon after employing several
simplifying exposure-related  assumptions, including an AUF of 1. In the case of
methylmercury, ESCs in sediment are estimated as 0.0041 mg/kg (dry wt) for LOAEL
protection and 0.0028 mg/kg for NOAEL protection. For Aroclor 1268, comparable ESCs are
1.26 mg/kg (dry wt) for LOAEL protection and 0.28 mg/kg for NOAEL protection.

Comparison of the above-estimated ESCs of sedimentary methylmercury to methylmercury
measured in surface sediment at 25 evaluated marsh sampling stations at the site identifies only
6 of the stations (24%) that pose no ecological risk as determined by NOAEL-associated
standards, and only 8 of the stations (32%) that pose no risk according to LOAEL-related
stations (64%) reflect LOAEL-related standards.



If it is assumed that the regressional relationships developed for methylmercury and Aroclor
1268 in fiddler crabs vs. marsh sediment can be projected to creek sediment, the latter type of
sediment can be evaluated for ESCs of chemicals. For creek sediment and methylmercury, 21 of
32 sampling stations at the site (66%) pose no ecological risk as determined by NOAEL-
associated standards, and 26 of the stations (81%) pose no risk according to LOAEL-related
standards. For Aroclor 1268, only 8 of the stations (25%) reflect NOAEL-related standards, but
19 stations (59%) reflect LOAEL-related standards.

Uncertainty Analysis

The conceptual model for the BERA is believed to be characterized by minimal uncertainty. The
estuary at the LCP Site has been the subject of numerous previous investigations. COPC are
well known, as are exposure pathways, and biota at potential risk. The eight assessment
endpoints comprehensively address the various taxonomic and trophic categories of biota that
are indigenous to the estuary. Measurement endpoints employed to evaluate the assessment
endpoints include, whenever possible, a combination of field, laboratory, and modeling studies.
The conceptual model for the BERA is the product of numerous detailed discussions among
many private and government scientists.

Implementation of the experimental design of the BERA introduced a number of mostly
unavoidable uncertainties. The most basic uncertainty is the extent to which sampling data can
be extrapolated to the overall estuary since all sampling was authoritative in character and,
therefore, lacked a random component. Limited sample size and resulting limited precision of
data was also problematic, particularly with regard to the number of sampling stations at which
prey species were collected. This limitation resulted in regressional relationships between
concentrations of COPC in prey vs. surface sediment to be predicated on just a few paired data
points. In addition, the small number of sediment samples evaluated for toxicity (particularly
amphipod toxicity) limited the ability to identify correlations between sediment chemistry and
toxicity. The benthic macroinvertebrate study had an uncertain meaning.

The preponderance of uncertainty in this BERA is associated with modeling studies. In initial
HQ development, obvious uncertainties pertain to selection of various exposure-related statistics
(in particular, composition of predator diet and food ingestion rate) and selection of both
LOAEL and NOAEL TRVs. An uncertainty of particular importance is the common use of
TRVs derived from studies of Aroclor 1254 rather than the probably less toxic, site-associated
Aroclor 1268.

A “hidden” uncertainty is the need to sometimes employ, in the same food-web model, prey
species collected at near-by, but different, sampling stations when, in a multi-prey diet, not all
prey occurred at the same sampling station. Indeed, in some cases, the total absence of a prey
species for an area (i. e., insects at both reference locations; silver perch at the Crescent River
reference location) precluded the development of some HQs for the area (in these cases, HQs
for, respectively, the red-winged blackbird and river otter). In another case (the clapper rail
model), the absence of insects at the reference locations forced a change in diet composition to a
greater percentage of mummichogs. A similar uncertainty is unique to the red drum models, in




which concentrations of COPC in prey collected at different sampling stations, not all of which
are ideal habitat for red fish, are projected to Purvis Creek.

Substantial uncertainty is inherent in the estimation of ESCs of methylmercury and Aroclor
1268 in surface sediment by the “back-calculation™ of HQs derived in food-web models for
selected predators — i. e., diamondback terrapin, clapper rail, and raccoon. The sources of this
uncertainty are: 1) the use of simplistic exposure assumptions (i e., that the dominant prey
species — fiddler crabs in all cases — constitutes 100% of the predator’s diet; also, uptake of
COPC from surface sediment and surface water are pegligible and, therefore, discounted); 2)
use of regression equations characterized by coefficients of determination (r°) of less than 1 for
relating body burdens of COPC m fiddler crabs to concentrations in surface sediment; 3)
frequent extrapolation of regression equations beyond the limits of observed data to identify
ESCs of COPC in surface sediment; 4) extrapolation of ESCs of COPC in marsh surface
sediment to creek surface sediment, and 5) inability to define a reliable relationship between
concentrations of methylmercury and total mercury in surface sediment and, comnsequently,
inability to estimate an ESC of the commonly measured form of mercury.
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1. INTRODUCTION

This report presents the results of the “Site Investigation/Analysis” Phase and “Risk
Characterization” Phase (Steps 6 and 7) of a baseline ecological risk assessment (BERA)
conducted for the LCP Chemical Site in Brunswick, Georgia (Figure 1). Initial components of
the risk assessment process — in particular, “problem Formulation” (Step 3; Honeywell
International, 2000a) and «Study Design and Data Quality Objectives” (Step 4; Honeywell
International, 2000b) — are referenced, but not presented in their entirety, in this report.

The major chemicals of potential concern (COPC) addressed in the BERA are mercury
(including methylmercury and inorganic mercury), Aroclor 1268, lead, and polynuclear
aromatic hydrocarbons (PAHs). However, other chemicals are also evalated in the risk
assessment.

The BERA consists of two volumes. Volume I contains the most germane information in the
risk assessment. It focuses on the above-identified major COPC and — in addition to bound text,
figures, and tables — contains a series of plates located in a pocket inside of the back cover of the
report. Volume 11 contains supporting information. This information includes reports from the
various laboratories that participated in the investigation, an updated refined ecological
screening for all COPC (pot just major COPC) evaluated in the investigation, and worksheets
detailing the assumptions and calculations employed in initial hazard quotient HQ)
development during the investigation.




2. SITE HISTORY

Industrial activities began at the LCP Site in 1836, when construction was initiated on an
approximately 1,220-m (4,000-ft) segment of the Brunswick-Altamaha Canal that ran in a
north-south direction along the interface between the upland and estuarine parts of the site. The
canal eventually extended about 19 km (12 miles) from Academy Creek (Brunswick Harbor)
north to the Altamaha River. The canal opened in 1854 and operated only until 1855. Waste-
disposal and soil-filling activities appear to have occurred along parts of the canal that traversed
the site (i. e., in the north and south disposal areas).

The Atlantic Refining Company, a predecessor of Atlantic Richfield Company (ARCOQ), used
the site as a petroleum refinery from 1919 through 1935. The refinery processed Gulf Coast and
Mexican crude oil into finished products that included light asphalt, fuel oil, lubricating oil, gas
oil, kerosene, and gasoline. The boiler at the refinery was fueled by coal until 1922, after which
oil was employed.

Georgia Power purchased part of the site from ARCO and operated an oil-fired power-
generating facility during 1937 through 1950 that reached a generating capacity of 5,500 kW in
1941 (GeoSyntec Consultants, 1996). The Dixie Paint and Varnish Company (which eventually
became the Dixie O’Brien Corporation and, subsequently, a subsidiary of the O’Brien
Corporation) purchased another part of the site from ARCO in 1941, where it operated a paint
and varnish manufacturing facility until 1955 (GeoSyntec Consultants, 1996)

Allied Chemical and Dye Company (the predecessor to AlliedSignal, which has now merged
with Honeywell International) purchased all of the land that presently constitutes the site in
1955, with the exception of a 1.2-ha (2.9-acre) parcel still owned by Georgia Power (GeoSyntec
Consultants, 1996). AlliedSignal constructed and operated a chlor-alkali facility at the site,
utilizing the Solvay (mercury-cell) process. Primary products of the chlor-alkali operation were
chlorine gas, hydrogen gas, and sodium-hydroxide solution.

LCP Chemical-Georgia (which became a division of the now defunct Hanlin Group, Inc.)
purchased all of AlliedSignal’s part of the site in 1979 and continued to operate the chlor-alkali
facility (GeoSyntec Consultants, 1996). LCP discontinued the chlor-alkali operation in 1994.




3. PROCEDURES

Procedures employed in the BERA for the LCP Site were designed to address the following
fundamental assessment and measurement endpoints, which were originally developed in,
respectively, the “Problem Formulation” Phase (Honeywell International, 2000a) and “Study
Design and Data Quality Objectives” Phase (Honeywell International, 2000b) of the BERA.

Assessment Endpoint 1 — Viability of the benthic estuarine community specifically in terms of
structure and function, as evaluated by three measurement endpoints: 1) comparisons of
concentrations of COPC in surface sediment to general literature-based effects levels; 2) results -
of chronic toxicity tests conducted with sensitive life stages of benthic aquatic life; and 3)
evaluation of the benthic macroinvertebrate community structure at the site. '

Assessment Endpoint 2 — Viability of omnivorous reptiles utilizing the marsh and Purvis Creek,
as evaluated by three measurement endpoints: 1) comparisons of concentrations of COPC
eggs of diamondback terrapins (Malaclemys terrapin) captured at the site to general literature-
based effects levels; 2) hazard quotients (HQs) derived from a food-web exposure model for the
terrapin; and 3) results of histopathology examinations (e. g., liver and neural abnormalities) of -
terrapins captured at the site.

Assessment Endpoint 3 — Viability of omnivorous avian species utilizing the marsh and Purvis
Creek, as evaluated by four measurement endpoints: 1) comparisons of concentrations of COPC

. in livers of clapper rails (Rallus longirostris) captured at the site to general literature-based

effects levels; 2) HQs derived from a food-web exposure model for the red-winged blackbird
(Agelaius phoeniceus); 3) HQs derived from a food-web exposure model for the clapper rail;

and 4) results of histopathology examinations (e. g., liver and neural abnormalities) of clapper
rails captured at the site. \

Assessment Endpoint 4 — Viability of piscivorous avian species utilizing the marsh and Purvis
Creek, as evaluated by four measurement endpoints: 1) comparisons of concentrations of COPC

in livers of clapper rails captured at the site to general literature-based effects levels; 2) HQs

derived from a food-web exposure model for the green heron (Butorides striatus); 3) results of

histopathology examinations (e. g., liver and neural abnormalities) of clapper rails captured at

the site; and 4) results of a survey of abundance of wading birds in the area.

Assessment Endpoint 5 — Viability of herbivorous mammalian species utilizing the marsh and
Purvis Creek, as estimated by HQs derived from a food-web exposure model for the marsh
rabbit (Sylvilagus palustris).

Assessment Endpoint 6 — Viability of omnivorous mammalian species utilizing the marsh and
Purvis Creek, as estimated by HQs derived from a food-web exposure model for the raccoon
(Procyon lotor).




Assessment Endpoint 7 — Viability of piscivorous mammalian species utilizing the marsh and
Purvis Creek, as estimated by HQs derived from a food-web exposure model for the river otter
(Lutra canadensis).

Assessment Endpoint 8 — Viability of finfishes utilizing the estuarine system, as evaluated by
five measurement endpoints: 1) comparisons of concentrations of COPC in surface water to

general literature-based effects levels; 2) comparisons of “whole-body” concentrations of COPC

in juvenile and/or adult finfishes to general literature-based effects levels; 3) HQs derived from
a food-web-exposure model for the red drum (Sciaenops ocellatus); 4) results of chronic toxicity
tests conducted with early (and sensitive) life stages of finfishes; and 5) evaluation of the

benthic macroinvertebrate community structure at the site (as a food source for juvenile and
adult fishes).

The site investigation designed to address the above-identified assessment and measurement
endpoints was conducted during the period of October 10 — 19, 2000. The site was arbitrarily
divided into three major sections (southern, northern, and western parts), which extended from
upper Purvis Creek to the Turtle River (in a northerly-to-southerly direction) and from the
shoreline to the western boundary of Purvis Creek (in an easterly-to-westerly direction).
Sampling stations were then authoritatively established in creek (Figures 2 and 3) and marsh
(Figure 4) environments in each of the sections.

A total of 52 sampling stations (46 ‘“regular” stations, 5 stations in a previously remediated
“marsh grid,” and 1 shoreline station where seepage of fluids was observed) was established
throughout the site. Two reference locations — one at Troup Creek and the other in the Crescent
River — were also established. Sampling stations were selectively evaluated for surface water
chemistry, chronic toxicity of surface water, surface sediment (from 0 to 15 cm in depth)
chemistry, chronic toxicity of surface sediment, surface sediment biota (community
characteristics of benthic macroinvertebrates), and body burdens (concentrations) of major
COPC in “whole bodies” of a variety of biota (i. e, cordgrass, fiddler crabs, insects,
mummichogs, blue crabs, and several sciaenid fishes including silver perch).

The basic experimental design for the above-described studies (Table 1) reflects a work plan
(Honeywell International, 2000c) and a series of subsequent modifications (in particular, EPA
2000a, 2000b, 2000c, 2000d) partially developed and approved in their entirety by Region 4 of
the U. S. Environmental Protection Agency (U. S. EPA). Several adjustments to the work plan
and subsequent modifications were dictated by conditions encountered in the field. Adjustments
approved by Region 4 (e. g., Graff, 2000) include: 1) relocation of a series of sampling stations
(Stations 33 and 40) to a more easterly position; 2) relocation of another sampling station
(Station 25) to a near-by position in the main canal; 3) relocation of all fiddler-crab (Uca spp.)
and mummichog (Fundulus heteroclitus) sampling stations to suitable habitats; 4) substitution
of mud crabs for fiddler crabs if necessary; 5) evaluation of COPC and suspended particulate
matter in creek surface and subsurface waters at a single sampling station (Station 5) during a
12-hour tidal cycle, as contrasted to an originally planned 24-hour period; 6) reduction in the
number of sampling positions at two of three transect sampling stations for creek surface
sediment (Stations 6 and 11) from the originally planned nine locations to seven locations; 7
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inability to collect insects (a prey species employed in food-web modeling) at the reference
locations; 8) inability to collect red drum at any sampling location; and 9) substitution of silver
perch (Bairdiella chrysoura) caught by fishermen for red drum in Purvis Creek (silver perch
were collected by net at the Troup Creek reference location, but could not be collected at the
Crescent River reference location).

The only major laboratory-related deviation from the work plan and subsequent modifications
was the failure of 5 of 11 toxicity tests conducted with amphipods (Leptocheirus plumulosus)
exposed to surface sediment from the site and the Crescent River reference location. In addition,
the laboratory that performed the grass shrimp (Palaemonetes pugio) toxicity tests elected to

evaluate survival and reproduction of shrimp, but not reversible DNA aberrations by the Comet
assay.

The above-referenced primary studies at the site were supplemented by results of several
previously conducted studies. These secondary studies consisted of evaluations of COPC in
eggs of diamondback terrapins captured at the site, histopathology examinations of indigenous
diamondback terrapins and clapper rails, evaluations of COPC in livers of indigenous clapper
rails, and a survey of wading birds in the area. Procedures employed in these investigations are
detailed in Appendix A of Volume II of this report.



4. BACKGROUND (HISTORICAL ECOLOGICAL INVESTIGATIONS)

A number of investigations conducted at the LCP Site have been reported in peer-reviewed
scientific literature. Gardner et al. (1978) reported that total mercury concentrations in various
biological components of the marsh ecosystem (including specific organs of biota) at the LCP
Site ranged from <1 to 60 mg/kg (dry wt) in the period of 1974-76. Methylmercury
concentrations were low (<0.002 mg/kg) in sediment and plants, but accounted for most of the
mercury in higher organisms. Windom et al. (1976) noted that the annual production of
methylmercury in the upper 5 cm of sediment at the site may approximate 50 ug per gram of
total mercury.

Kurunthachalam et al. (1997) reported concentrations of total polychlorinated biphenyls (PCBs)
between 9.6 and 567 mg/kg (dry wt) in soil and marsh sediment at the LCP Site in, presumably,
the mid-1990s. The PCBs, which appeared to be Aroclor 1268, declined 100-fold with distance
from the site, which was reported to suggest a high attenuation and stability of the chemical in
the marsh environment. Maruya and Lee (1998) identified mean biota-sediment accumulation
factors (BSAFs) of the 15 most abundant congeners of Aroclor 1268 at the site to be 0.28, 0.81,
and 3.1, respectively, for grass shrimp, spotted seatrout, and young-of-year striped mullet (the
latter being a species that often forages just above the sediment). Kurunthachalam et al
(unknown date) noted that bioaccummlation of superhydrophobic congeners of Aroclor 1268 in
blue crabs, finfishes, diamondback terrapin, and birds was less than would be predicted from
Kow partitioning, thereby supporting the hypothesis that these compounds have restricted
membrane permeability.

Toxicity of sediments and associated pore water collected from the LCP Site in 1990 was
evaluated by Winger at al. (1993). Pore water extracted from sediment at several locations near
the LCP discharge was highly toxic as determined by bacterial (Microtox®) testing. In addition,
10-day tests with pore water and whole sediment from these locations indicated high toxicity to
amphipods (Hyalella azeteca). The authors attributed observed toxicity to PCBs and, possibly,
methylmercury, although other metals were present in the sediment.

Recent field investigations of aquatic biota at the LCP Site (Wall et al., 2001) have provided -
only suggestive evidence for impacts at lower trophic levels — 1 e., on smooth cordgrass .-
(Spartina alterniflora), bacteria, and grass shrimp — although grass shrimp reproduction
appeared to be negatively affected. Indeed, Newell et al. (2000)-noted that smoeth cordgrass and
associated fungi (which are the main drivers of cordgrass decomposition) appear to be resistant
to poisoning by anthropogenic agents. However, these authors cautioned that, unless resistance
mechanisms involve degradation of toxicants, cordgrass and fungi may have the potential to
readily move toxicants into the food web.

Finally, an investigation conducted in 1995 (Horne et al., 1999) addressed several measurements
of ecological stress at the LCP Site. Total mercury concentrations in sediment ranged from 15 to
170 mg/kg (dry wt), while concentrations of Aroclor 1268 varied from 2.3 to 150 mg/kg (dry
wt). Standard 14-day toxicity tests with amphipods (Leptocheirus plumulosus) exposed to



sediment from five evaluated sampling stations indicated absence of acute toxicity. Density of
individual benthic invertebrate species showed no consistent patierns in response to pollutants.
However, nematodes and oligochaetes were characteristic of uncontaminated areas, while
polychaetes were dominant in contaminated areas. In addition, uncontaminated areas were
characterized by an evenly distributed percentage of surface and subsurface feeders, while
contaminated areas were dominated by surface feeders. Mercury and PCBs were reported to be
bioaccumulating in representative marsh benthic invertebrates, thereby posing a potential threat
to marsh consumers.

In the remaining part of this section of the report, non-peer-reviewed ecological investigations
specific to the LCP Site are reviewed.

4.1 U. S. Environmental Protection Agency

The U. S. EPA (Sprenger et al., 1997) conducted three ecological studies of the LCP Site in
1995 that are particularly relevant to the present investigation.

4.1.1 Acute Sediment Toxicity Study

In addition to the above-described peer-reviewed 14-day toxicity tests with amphipods, acute
toxicity tests were also conducted with brown shrimp (Penaeus vannamei) and Japanese medaka

(Oryzias latipes) embryos exposed to control sediment as well as sediment from four locations
at the LCP Site and a reference area.

The brown shrimp tests (10-day tests) revealed no behavioral differences between shrimp
exposed to any of the test sediments (including reference and control sediments). In addition,
there was no statistical difference (P <0.05) in survival among all treatments. Mean survival of
shrimp exposed to sediment from the site ranged from 97 to 100%, as contrasted to reference

and control survival of, respectively, 94 and 97%.

The Japanese medaka embryo test documented slightly lower survival (89 to 90%) in organisms
exposed to three of four sediments from the site, as compared to 100% survival for the other site
sediment, reference sediment, and control sediment. Hatching of embryos was delayed in all test
sediments except the control. However, the authors of the study focused on the embryonic
lesions that occurred at a higher frequency in site sediments (2 to 8 lesions) vs. reference (1
lesion) and control (0 lesions) sediments. The authors noted that the observed lesions are
“consistent” with lesions known to be associated with dioxins, furans, PCBs, and, possibly,
mercury. '

4.12 Diamondback Terrapin Body-Burden and
Histopathology Study

Eight mature diamondback terrapins (Malaclemys terrapin) were collected in the marsh system
at the LCP Site during May and July of 1995, when females were actively nesting. Food items
found in the guts of the terrapins consisted of fiddler crabs and marsh periwinkles. Although



body burdens (concentrations) of mercury and Aroclor 1268 were evaluated in the carcasses,
brains, livers, eggs, and hatchlings of the terrapins, emphasis was directed at the eggs and
hatchlings of three female terrapins.

These three female terrapins were characterized by the following mean concentrations of
mercury and Aroclor 1268 in their eggs (expressed as dry wt) — Female 1 (BD1): 0.87 mg/kg
mercury and 29.7 mg/kg Aroclor 1268; Female 2 (DD4): 2.2 mg/kg mercury and 28.6 mg/kg
Aroclor 1268; and Female 3 (DD5): 4.6 mg/kg mercury and 480 mg/kg Aroclor 1268. Although
eggs from Female 2 did not hatch, eggs from the other females — which contained higher
concentrations of mercury (Female 3) and Aroclor 1268 (Females 1 and 3) — did hatch.

In this same study, histopathology examination of ten*a;ﬁins did not indicate any degeneration or
abnormality known to be associated with the COPC.

4.1.3 Clapper Rail Body-Burden and
Histopathology Study

Seven clapper rail (Rallus longirostris) averaging 276.6 g (wet wt) in weight were collected
from the southern part of the LCP Site. Although body burdens (concentrations) of mercury and
Aroclor 1268 were evaluated in the carcasses, livers, breast muscle, and feathers of the birds,
only mercury in livers was associated with a level reported to be harmful to birds.

The mean mercury concentration in livers of the seven birds was 3.84 mg/kg (wet wt). (The
mean concentration of Aroclor 1268 was 252 mg/kg [dry wt]). However, mercury
concentrations in bird livers was reported to be associated with avian mortality at levels of (all
values expressed in terms of wet weight) 126.5 mg/kg (red-winged blackbirds), 54.5 mg/kg
(grackles), and 4.6 to 91 mg/kg (white-tailed eagles).

In this same study, histopathology examination did not indicate specific toxicity or specific
uniform degeneration of tissues of clapper rails. In particular, myelin sheath and axonal
degeneration, characteristic of mercury toxicity, were not observed except in one case, which

may have been an artifact. Also, liver necrosis and fatty change, typical of PCB toxicity, were
not noted.

4.2. PTI and CDR Environmental Specialists —
Wading Bird Survey

PTI and CDR Environmental Specialists (1998) conducted a wading bird study (consisting of 40
aerial flights) at the LCP Site during the period of June through mid-December of 1996. A
parallel study was also conducted at a reference site (Hawkins Creek).

Six species of wading birds were observed at both sites. Great egrets (Casmerodius albus),
snowy egrets (Egretta thula), and wood storks were most commonly observed. Great blue
herons (Ardea herodia) were consistently present, but in low numbers. White ibis (Eudocimous



albus) and little blue herons (Egreiia caerulea) were occasionally observed in high numbers, but
their presence during surveys was mfrequent. ~

The three dominant wading bird species (great egrets, snowy egrets, and wood storks) and all
six species combined were present in significantly higher numbers during low tides than high
tides at both sites. The birds used tidal creeks almost exchusively, with few observations
recorded in the vegetated marsh. Wood storks were typically found in the smaller intertidal
creeks, the confluence of those creeks with larger-order creeks, and mud flat openings at the
origins of the first-order creeks.

Most wading birds were observed at the extreme northern boundary of the LCP Site (including
tributaries of the Turtle River), far distant from the areas of greatest contamination by COPC.



5. ECOLOGICAL EXPOSURE AND EFFECTS EVALUATION

This section of the report addresses the presence of major COPC in environmental media at the
LCP Site, chronic toxicity of environmental media, and characteristics of the benthic
macroinvertebrate community.

5.1 Presence of Major Chemicals of Potential Concern
in Environmental Media

Surface water, surface sediment, and biota at the site are sequentially evaluated.

5.1.1 Surface Water

General water quality characteristics of creek surface water at the LCP Site were unremarkable

for the time of the field study and similar to characteristics observed at the reference locations
(Table 2).

Concentrations of total mercury in creek surface water at the site (8.0 - 420 ng/L, except 7,800
ng/L at the AB seep location) were greater than the applicable chronic ecological screening
value (ESV) promulgated by Region 4 of the U. S. EPA (25 ng/L) at 11 of 28 (39%) sampling
stations evaluated (Table 3). Methylmercury concentrations typically constituted from <0.10 to
~3% of total mercury values, but reached a maximum of 21% at Station 30. Concentrations of
both forms of mercury at reference locations were always less than concentrations at the site.

Relationships between total mercury and methylmercury concentrations in creek surface water
are not well defined, as reflected by coefficients of determination () ranging from 0.36 to 0.69
(Figure 5; excluding the AB seep location). (Values of ¢ indicate the amount of variation in one
variable [in this case methylmercury] that can be explained in terms of variation in the other
variable [i. €., total mercury}].)

Concentrations of Aroclor 1268 at the site (<1.0 — 0.19 ug/L, except 0.52 ug/L at the AB seep
location) clearly exceeded Region 4’s chronic ESV for Aroclor 1254 (0.03 ug/L) at only 3 of 28
(11%) evaluated stations (Table 3). Total lead concentrations at the site (<5.0 - 7.0 ug/L, except
1.400 ug/L at the AB seep location) exceeded Region 4’s chronic ESV (8.5 ug/L) only at the AB
location. PAHs were detected at only 4 of 28 (14%) sampling stations evaluated.

Total mercury concentrations monitored at a single sampling station (Station 5; at the mouth of
the main canal at the LCP Site) in surface and subsurface waters over a 12-hour tidal cycle were
often higher in subsurface water, and generally were positively correlated with concentrations of
suspended particulate matter (Figures 6 and 7).

Total mercury, Aroclor 1268, and total lead concentrations in creek surface water at the LCP
Site are presented on a station-specific basis in, respectively, Plates 1, 2, and 3 of this report.
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1.2 Surface jment

‘oncentrations of total mercury (0.048 - 110 mg/kg, dry wt) and Aroclor 1268 (0.015 - 23
1g/kg) in creek surface sediment at the LCP Site were almost aiways greater than applicable
cological effects values (EEVs; 0.13 mg/kg for total mercury and 0.0216 mg/kg for total PCBs)
ysromulgated by Region 4 of the U. S. EPA (Table 4). Lead (3.7 - 1,100 mg/kg) was sometimes
Jevated above Region 4’s EEV (30.2 mg/kg), and total PAHs (0 - 17 mg/kg) were seldom
Jlevated over their EEV (1.684 mg/kg)-

Values for I for the relationships between total mercury and methylmercury concentrations in
creek surface sediment Were low except in the case of the polynomial relationship (7 = 0.70),
which could be explained, 1n part, by mortality of methylating bacteria at high concentrations of
1otal mercury (Figure 8). Patterns of total mercury and Aroclor 1268 contamination appeared
dissimilar (Figure 9). No consistent patterns of mercury o1 Aroclor 1268 concentrations Were

observed in surface sediment collected at various locations along three transects extending
across the creek system into the marsh (Figure 10)..

For marsh surface sediment at the site, the same above-described general relationships were
observed between concentrations of total mercury (0.12-63 mg/kg, dry wi) and lead (2.4 - 120
mg/kg) vs. applicable EEVs (Table 5). However, concentrations of Aroclor 1268 (0.043 - 49
mg/kg) always exceeded the EEV for total PCBs; and levels of total PAHs (0 - 1.4 mg/kg) were
pever elevated above their EEV.

A suggestion of the polynomial relationship described above for mercury species in creek
surface sediment was observed for marsh surface sediment (Figure 11). (The unusual negative
notation for the ¢ for the linear relationship is an artifact of forcing the regression line through
the origin of the graph, which, although logical, is contrary to the pattern of the data.) Patterns
of total mercury and Aroclor 1268 contamination in marsh surface sediment Were more similar
than in the case of creck surface sediment (Figure 12), which could be a function of lesser
opportunity for dispersal and/or degradation of the two COPC in the marsh enviropment.

Total mercury, Aroclor 1268, lead, and total PAH concen ions in creek surface sediment at
the LCP Site are presented on a station-specific basis in, respectively, Plates 4,5,6,7,and 8 of
this report. (Two methods are employed to address PAH concentrations; refer to Footnote “¢” in
Table 4.)

Total mercury, Aroclor 1268, lead, and total PAH concentrations in marsh surface sediment at
the LCP Site are presented on a station-specific basis in, respectively, Plates 9, 10, 11, 12, and
13 of this report. (The two methods employed to address PAH concentrations are referenced in
Footnote “e” in Table 5)

5.1.3 Biota

Mean body burdens (comentraiions) of total mercury, methylmercury, and inorganic mercury in
all biota collected from the LCP Site were clevated in comparison to mean concentrations at
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reference locations (Table 6). For Aroclor 1268, the same was true except in the case of
cordgrass. In the case of lead, mean concentrations in site biota were only occasionally elevated
above reference values. However, lead concentrations in fiddler crabs from the AB seep location
and in mummichogs from Station 33 were dramatically high. In a lesser number of cases,

concentrations of COPC at site stations appeared to be statistically elevated as contrasted to
concentrations at reference locations.

Lipid content of biota from the site did not appear to be remarkable in comparison to levels in
reference biota (Table 6).

5.2 Chronic Toxicity of Environmental Media

Chronic toxicity of surface water and surface sediment are sequentially assessed.

5.2.1 Surface Water

Mysids (Mysidopsis bahia) and sheepshead minnows (Cyprinodon variegatus) were evaluated
for chronic toxicity of surface water.

5.2.1.1 Mysids

Mean survival of mysids exposed in the laboratory for 7 days to creek surface water collected
from four sampling stations at the LCP Site and the two reference locations (Table 7) ranged
from 92.4 to 100%, which is greater than the minimum acceptable survival for control
organisms (80%). Mean growth (weight) of mysids exposed to site and reference waters was
from 0.50 to 0.84 mg (dry wt), which is greater than weight of control organisms (0.48 mg).

5.2.1.2 Sheepshead Minnows

Survival of sheepshead minnows exposed for 7 days to creek surface water obtained from the
same four sampling stations at the LCP Site and two reference locations (Table8) ranged from
80 to 100%, which is greater than the minimum acceptable survival for control organisms
(80%). Mean growth (weight) of fish exposed to site water was statistically similar to weight
observed for at least one reference location and, except for Station 33, the control.

5.2.2 Surface Sediment

Amphipods and grass shrimp were evaluated for chronic toxicity of surface sediment.

5.2.2.1 Amphipods

Mean survival of amphipods exposed in the laboratory for 28 days to cheek surface sediment
collected from five sampling stations in the marsh grid at the LCP Site and at the Troup Creek

reference location was significantly lower at Stations K7 and H7 than at the other stations and
the control (Table 9). Survival of amphipods exposed to sediment from several stations in the
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marsh grid (Stations B7, D9, and N2) was greater than, although statistically similar to, survival
of organisms presented to sediment from the Troup Creek reference location.

572.2.2 Grass Shrimp

Mean survival of grass shrimp exposed in the laboratory for 2 months to cheek surface sediment
collected from nine sampling stations in the marsh grid and estuaripe system at the LCP Site and
at both reference locations was generally statistically similar (Table 10; Part A). However,
shrimp survival for Station 16, although similar to survival for the Troup Creek reference
location, was less than survival for the Crescent River reference location.

Various measures of grass shrimp reproduction (Table 10; Parts B, C, and D), although not
implicating sediment from Station 16 as a major cause of impaired reproduction, tended to
isolate two sampling stations in the marsh grid (Stations H7 and K7), as well as three stations in
the Purvis Creek system (Stations 5,7, and to a lesser degree, 33) as causes of impaired
reproduction. It is noteworthy that sediment from Stations H7 and K7 proved toxic to both grass
shrimp, an epifaunal benthos, as well as to the previously discussed amphipods, which are
infaunal benthos.

Chemical causes of observed toxicity are often difficult to identify. In the case — involving both
amphipods and grass shrimp (Table 11) — linear coefficients of determination (%) for mercury
and Aroclor 1268 in sediment Vs. sediment toxicity were either low or, in many cases,
documented an “opposite relationship.” Alternatively stated, increased sediment toxicity was
associated with decreased sedimentary concentrations of mercury and Aroclor 1268.
Consequently, these two COPC cannot be implicated as causes of sediment toxicity.

The highest ¥* values for COPC in sediment and amphipod toxicity (Table 11) occurred for lead
(=042 - 0.54) and total PAHs (£ = 0.55 — 0.56). For grass shrimp, the highest  values were
also noted for lead in sediment vs. ent of surviving females producing embryos (* = 0.69)
and percent of embryos hatching (r* = 0.54). Other chemicals were or may have been present in

sediment tested for toxicity and cannot be discounted as contributing to observed toxicity.

5.3 Characteristics of Benthic Macroinvertebrate Community

The benthic macroinvertebrate community evaluated in the Purvis Creek system at the LCP Site
appeared unremarkable in comparison to the communities at the reference locations (Table 12)
with regard to the Shannon-Weaver diversity index (d) and the Lloyd-Ghelardi equitability
index (e). The density of individual benthos at the four evaluated sampling stations in the creek
system varied by an order-of-magnitude (from 435 to 4.500 individuals / m’) and was

sometimes less than the density observed at the reference locations (in both cases, 1,600
individuals / m’).

~ The only oligochaetes observed in the study were tubificids, which occurred at all sampling
stations except the Troup Creek reference location. Nematodes, which also have been reported
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to be indicative of uncontaminated areas (Horne et al, 1999), were not observed at any
sampling station.

5.4 Development of Hazard Quotients for Predators

HQs based on food-web modeling were developed for eight predators —red drum, diamondback
terrapin, red-winged blackbird, clapper rail, green heron, marsh rabbit, raccoon, and river otter —
that might frequent the LCP Site. HQs for wildlife were intended to formally address exposure
all five major COPC — inorganic mercury, methylmercury, Aroclor 1268, lead, and PAHs. HQs
for red drum are to address just methylmercury and Aroclor 1268.

A modification to these plans was made when, as generally expected, only 3 PAHs were
detected out of 1,343 total PAHs measured in prey collected at the site (Appendix C.1.2 of
Volume I of report). Two of these three detected concentrations of PAHs (14 mg/kg
acenaphthene + 8.9 mg/kg pyrene = 22.9 mg/kg {dry wt]) occurred in one of seven replicates
(Replicate 4) of blue crabs collected from upper Purvis Creek. If this one value (22.9 mg/kg) is
employed as the sole measure of PAH uptake (“undiluted” by the other six replicates and not
considering uptake from sediment or water) by wildlife that feed on blue crabs, resulting
NOAEL HQs would be: 0.098 (green heron), 0.56 (raccoons), and 0.11 (river otters). (The
exposure assumptions and TRVs on which these and other HQs are based are presented in,
respectively, Tables 13 and 14.)

The basic equation used to calculate HQs is:

HQ=[[(CP1 xDD + (.. x..)+ (CP4 x DO [FIR] + [CS][SIR] + [CW] [WIR]} [TUF] {AUF]/BW
TRV

with CP1, ..., CP4 = concentrations of COPC in various prey species (mg/kg, dry wt); DI, ..,
D4 = percentage of each prey species in diet of predator (total for all prey species = 1); FIR =
food (prey) ingestion rate (kg dry wt / day); CS = concentration of COPC in sediment (mg/kg,
dry wt); SIR = sediment ingestion rate (kg dry wt / day); CW = concentration of COPC in water
(mg / L); WIR = water ingestion rate (L / day); TUF = time-use factor; AUF = area-use factor;
BW = body weight of predator (kg / wet wt); and TRV = toxicity reference value (mg / kg BW/
day. ,

Mean and maximum HQs are sequentially presented for predators exposed to major COPC.

5 4.1 Mean Hazard Quotients

Mean HQs for predators (Table 15) are based on the exposure assumptions and TRVs presented
in, respectively, Tables 13 and 14. The concentrations of COPC in prey of predators are the
mean concentrations originally presented in Table 6. Worksheets presenting detailed
calculations of these HQs are contained in Appendix I of Volume 1I of this report.
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The red drum methylmercury model is the only major component of the BERA that has
not yet been completed. In addition, the Aroclor 1268 model has not yet been applied to
the reference Jocations. These resulis will be submitted to Region 4 in the form of revised
pages by June 8. Mean HQs for red drum exposed to Aroclor 1268 are 2.0 (NOAEL HQ) and
0.21 (LOAEL HQ).

No HQs (LOAEL or NOAEL HQs) for diamondback terrapins are greater than unity (1).
For birds, the only HQ > 1 for red-winged blackbirds is a NOAEL HQ (1.4) for lead at Station
26.

Clapper rails are characterized by an elevated NOAEL HQ for methylmercury (1.2) at the “AB”
seep location: In addition, a substantially elevated NOAEL HQ (10) characterizes clapper rails
exposed to lead at the “AB” seep location.

Green herons exhibit an elevated LOAEL HQ (1.3) for methylmercury at Station 9 and elevated
NOAEL HQs (1.3 — 2.5) for methylmercury at all evaluated site stations. For green herons and
lead, a NOAEL HQ of 10 characterizes Station 33.

In the case of mammals, the marsh rabbit is characterized by numerous LOAEL and NOAEL
HQs for lead that are greater than 1. However, only the NOAEL HQ (22) for lead at Station 40
is substantially greater than corresponding HQs (6.9 — 9.7) for the reference locations.

For raccoons and an AUF of 1, LOAEL HQs (1.7 — 2.1) and NOAEL HQs (2.9 -3.6) for
methylmercury are elevated at all evaluated site stations. Under this same set of circumstances,
NOAEL HQs (1.2 - 3.3) for Aroclor 1268 are elevated at all site stations. For raccoons and lead,
a substantially elevated NOAEL HQ (41) characterizes the “AB” seep location.

For river otters and an AUF of 1, LOAEL HQs (2.6 — 2.8) and NOAEL HQs (4.3 — 4.8) for
methylmercury are elevated at all evaluated site stations. Under this same set of circumstances,
NOAEL HQs (3.1 — 4.0) for Aroclor 1268 are elevated at all site stations. For river otters and
lead, a substantially elevated NOAEL HQ (14) characterizes Station 33.

5.4.2 Maximum Hazard Quotients

Maximum HQs for predators (Table 16) are predicated on the same tables (Tables 6, 13, and 14)
and Appendix (Appendix I) identified above for mean HQs. However, in this case, the
concentrations of COPC in prey of predators are defined as the upper limit of the 95%
confidence interval or the highest measured concentration of COPC, whichever is less (Table 6).
In addition, maximum HQs are not presented for inorganic mercury because mean NOAEL HQs
for this species of mercury (Table 15) are 2 to 5 orders-of-magnitude less than unity (1), and
maximum HQs would clearly not exceed unity.

The red drum methylmercury model is the only major component of the BERA that has

not yet been completed. In addition, the Aroclor 1268 model has not yet been applied to
the reference locations. These results will be submitted to Region 4 in the form of revised
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pages by June 8. Maximum HQs for red drum exposed to Aroclor 1268 are 2.6 (NOAEL HQ)
and 0.27 (LOAEL HQ).

No HQs (LOAEL or NOAEL HQs) for diamondback terrapins are greater than unity (1).

For birds, the only HQ > 1 for red-winged blackbirds is a NOAEL HQ (1.4) for lead at Station
26. ‘

Clapper rails are characterized by an elevated NOAEL HQ for methylmercury (1.3) at the “AB”
seep location. In addition, a substantially elevated NOAEL HQ (12) characterizes clapper rails
exposed to lead at the “AB” seep location.

Green herons exhibit an elevated LOAEL HQ (1.4) for methylmercury at Station 9 and elevated
NOAEL HQs (1.5 — 2.8) for methylmercury at all evaluated site stations. For green herons and
lead, a NOAEL HQ of 27 characterizes Station 33.

In the case of mammals, the marsh rabbit is characterized by numerous LOAEL and NOAEL
HQs for lead that are greater than 1. However, only the NOAEL HQ (28) for lead at Station 40
is substantially greater than corresponding HQs (7.8 — 13) for the reference locations.

For raccoons and an AUF of 1, LOAEL HQs (2.3 — 2.8) and NOAEL HQs (3.9 —4.7) for
methylmercury are elevated at all evaluated site stations. Under this same set of circumstances,
NOAEL HQs (1.6— 5.0) for Aroclor 1268 are elevated at all site stations. For raccoons and lead,
a substantially elevated NOAEL HQ (47) characterizes the “AB” seep location.

For river otters and an AUF of 1, LOAEL HQs (3.6 — 3.7) and NOAEL HQs (6.0 — 6.2) for
methylmercury are elevated at all evaluated site stations. Under this same set of circumstances,
NOAEL HQs (5.0 — 6.3) for Aroclor 1268 are elevated at all site stations. For river otters and
lead, a substantially elevated NOAEL HQ (34) characterizes Station 33.

The frequency of occurrence of elevated maximum NOAEL HQs at site stations (Table 17)
ranges from 0% (all predators exposed to inorganic mercury; red-winged blackbirds exposed to
methylmercury and Aroclor 1268 ; clapper rails and green herons exposed to exposed to Aroclor
1268; and marsh rabbits exposed to methylmercury) to 100% (red fish exposed to Aroclor 1268
(methylmercury data pending); green herons exposed to methylmercury; raccoons and river
otters exposed to methylmercury and Aroclor 1268; and all predators evaluated for lead).
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6. RISK CHARACTERIZATION

This section of the report consists of a risk estimation for COPC in environmental media at the
LCP Site, a risk description, and an uncertainty analysis.

6.1 Risk Estimation

This risk estimation addresses each of the eight previously identified assessment endpoints by
integrating, in a “strength-of-evidence” approach, results of the varions measurement endpoints
(lines of evidence of studies) presented in Section 5 of this report. These measur ement endpoints
are addressed according to their generally increasing ecological significance.

6.1.1 Benthic Estuarine Community (Assessment Endpoint 1)

Concentrations of total mercury (0.048 - 110 mg/kg, dry wt) and Aroclor 1268 (0.015 - 23
mg/kg) in creek surface sediment at the LCP Site were almost always greater than applicable
EEVs (0.13 mg/kg for total mercury and 0.0216 mg/kg for total PCBs) promuigated by Region
4 of the U. S. EPA. Lead (3.7 - 1,100 mg/kg) was sometimes elevated above Region 4’s EEV
(30.2 mg/kg), and total PAHs (0 - 17 mg/kg) were seldom elevated over their EEV (1 684
mg/kg). No consistent patterns of mercury of Aroclor 1268 concentrations were observed in
surface sediment collected at various locations along three transects extending across the creek
system into the marsh.

For marsh surface sediment at the site, the same above-described general relationships were
observed between concentrations of total mercury (0.12 - 63 mg/kg, dry wt) and lead (2.4 - 120
mg/kg) vs. applicable EEVs. However, concentrations of Aroclor 1268 (0.043 - 4.9 mg/kg)
always exceeded the EEV for total PCBs; and levels of total PAHSs (0-14 mg/kg) were never
clevated above their EEV.

Chronic toxicity tests with amphipods and grass shrimp exposed in the laboratory to creek
surface sediment generated similar results. Survival of amphipods exposed to sediment from the
site was significantly lower than survival of reference (Troup Creek) organisms at only two
sampling stations (Stations K7 and H7) out of five sampling stations evaluated in the marsh
grid. Survival of grass shrimp at these two sampling stations and at seven other stations in the
marsh grid and Purvis Creek system usually was not significantly lower than survival of
reference organisms. However, these two sampling stations, as well as three out of four stations
in the Purvis Creek system (Stations 5, 7, and 33), were characterized by impaired reproductive
processes of shrimp. :

The highest linear # between chemistry of sediment and amphipod toxicity occurred for lead (7
= .42 - 0.54) and total PAHs (©* = 0.55 — 0.56). For grass shrimp, the highest ¢ values were
also noted for lead in sediment vs. percent of surviving females producing embryos (r* = 0.69)
and percent of embryos hatching (r* = 0.54).
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The benthic macroinvertebrate community at the four stations that were evaluated in the Purvis
Creek system (Stations 5, 7, 16, and 33) appeared unremarkable in comparison to the
communities at the reference locations with regard to the Shannon-Weaver diversity index (d)
and the Lloyd-Ghelardi equitability index (e).

The first two of the above-identified lines of evidence (sediment chemistry evaluations and
toxicity tests) indicate that there is a potential risk to the structure and function of the benthic
estuarine community at selected locations at the LCP Site. The above-referenced ¥ values
indicate that this risk is more associated with sedimentary lead and PAHs, rather than mercury
or Aroclor 1268. The risk may be greatest to environmentally naive benthos (as evidenced by
results of the chronic toxicity tests) as contrasted to environmentally acclimated benthos (as
judged by the study of the benthic macroinvertebrate community at the site).

6.1.2 Omnivorous Reptiles (Assessment Endpoint 2)

In a study conducted in 1995, the eggs from three female diamondback terrapins obtained from
the site were characterized by mean concentrations of the following COPC (all egg
concentrations expressed as dry wt) — Female 1 (BD1): 0.87 mg/kg mercury and 29.7 mg/kg
Aroclor 1268; Female 2 (DD4): 2.2 mg/kg mercury and 28.6 mg/kg Aroclor 1268; and Female 3
(DD5): 4.6 mg/kg mercury and 480 mg/kg Aroclor 1268. Although eggs from Female 2 did not
hatch, eggs from the other females — which contained higher concentrations of mercury (Female
3) and Aroclor 1268 (Females 1 and 3) — did hatch. Consequently, elevated ‘concentrations of
mercury and Aroclor 1268 in terrapin eggs (even levels that existed in 1995) cannot be
implicated as causing failed reproduction in terrapins.

In the same above-referenced diamondback terrapin study, histopathology examination did not
indicate any degeneration or abnormality known to be associated with the COPC.

Maximum HQs derived for diamondback terrapins feeding on fiddler crabs (90% of diet) and
mummichogs (10%) at the site are 0.0052 for methylmercury, 0.056 for Aroclor 1268, and 0.46
for lead when TRVs employed in the evaluation are NOAEL TRVs. (PAHs were not assessed in
terrapins or any other predator because PAHs seldom occurred in evaluated prey of the
predators. Similarly, inorganic mercury was ultimately dismissed as a COPC in all predators
because of extremely low mean NOAEL HQs [2 to 5 orders-of-magnitude less than 1] for this
form of mercury.)

The above-discussed lines of evidence pertaining to the diamondback terrapin egg study and
histopathology examination suggest that there is no potential risk to ommivorous reptiles
utilizing the marsh and Purvis Creek system at the LCP Site. The line of evidence pertaining to
HQ development provides an additional basis for this conclusion.

6.1.3 Omnivorous Birds (Assessment Endpoint 3)

In a study conducted in 1995, livers of seven clapper rails collected from the southern part of the
site contained a mean mercury concentration of 3.84 mg/kg (wet wt) and a mean Aroclor 1268
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concentration of 25.2 mg/kg (dry wt). No literature-based effect levels are available for Aroclor
1268 in livers of birds. However, mercury concentrations in bird livers have only been
associated with avian mortality at levels of (all reported in terms of wet weight) 126.5 mg/kg
(red-winged blackbirds), 54.5 mg/kg (grackles), and 4.6 to 91 mg/kg (white-tailed eagles).

In the same above-cited clapper rail study, histopathology examination did not indicate specific
toxicity or specific uniform degeneration of tissues of clapper rails. In particular, myelin sheath
and axonal degeneration, characteristic of mercury toxicity, were not observed except in one
case, which may have been an artifact. Also, liver necrosis and fatty change, typical of PCB
toxicity, were not noted.

Maximum HQs derived for red-winged blackbirds feeding on insects (90% of diet) and fiddler
crabs (10%) at the site are 0.31 for methylmercury, 0.058 for Aroclor 1268, and 1.4 for lead
when TRVs employed in the evaluation are NOAEL TRVs. The maximum HQ for blackbirds
exposed to lead when the LOAEL TRV is utilized in the evaluation is 0.14.

Maximum HQs obtained for clapper rails feeding on fiddler crabs (85% of diet), insects (10%),
and mummichogs (5%) at the site are 1.3 for methylmercury, 0.26 for Aroclor 1268, and 12 for
lead when TRVs employed in the evaluation are NOAEL TRVs. Maximum HQs for clapper
rails exposed to methylmercury and lead when LOAEL TRVs are employed in the evaluation
are, respectively, 0.65 and 1.2. It is important to note that clapper rails at the Troup Creek
reference location are characterized by a relatively high maximum NOAEL HQ for lead of 1.5.

The four above-discussed lines of evidence, considered collectively, indicate that the potential
risk to omnivorous avian species utilizing the marsh and Purvis Creek is minimal except in the
case of lead. There are no literature-based effects levels available for Aroclor 1268 in livers of
birds, and the seemingly safe levels of mercury in bird livers pertain to just avian mortality.
However, the histopathology examination of the same birds employed in the liver study
documented the absence of numerous sublethal effects diagnostic of mercury and PCB
poisoning in birds.

Maximum NOAEL HQs for red-winged blackbirds and clapper rails exposed to COPC
approximate or are less than unity (1) except in the case of clapper rails exposed to lead. This
unusual case (maximum NOAEL HQ = 12) occurred at a sampling station (Station “AB”) where
seepage containing high concentrations of total lead (mean concentration of 1,400 ug/L) was
being discharged from the land. The main food item for clapper rails — fiddler crabs — at this
station were characterized by body burdens of lead that averaged 22.14 mg/kg (dry wt).

6.1.4 Piscivorous Birds (Assessment Endpoint 4)

Results of the clapper rail study — the liver evaluation and histopathology examination, which
were conducted in 1995 — are described above for Assessment Endpoint 3.

Maximum HQs obtained for green herons feeding on mummichogs (90% of diet), blue crabs
(5%), and fiddler crabs (5%) at the site are 2.8 for methylmercury, 0.28 for Aroclor 1268, and
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27 for lead when TRVs employed in the evaluation are NOAEL TRVs. Maximum HQs for
green herons exposed to methylmercury and lead when LOAEL TRVs are employed in the
evaluation are, respectively, 1.4 and 2.7. It is noteworthy that green herons at the Troup Creek
reference location are characterized by a relatively high maximum NOAEL HQ for lead of 2.4.

The survey of abundance of wading birds, which was conducted in 1996, indicated that wading
birds were present at significantly higher numbers at the LCP Site than at a reference site
(Hawkins Creek). However, most wading birds were observed at the extreme porthern boundary
of the LCP Site (including tributaries of the Turtle River), far distant from the areas of greatest
contamination by COPC.

The four above-discussed lines of evidence indicate that the potential risk to piscivorous avian
species utilizing the marsh and Purvis Creek is minimal except in the case of lead. As discussed
for omnivorous birds, literature-based effects levels are not available for Aroclor 1268 in livers
of birds, and the seemingly safe levels of mercury in bird livers pertain to just avian mortality.
Nevertheless, the histopathology examination of the same birds employed in the liver study
documented the absence of numerous sublethal effects diagnostic of mercury and PCB
poisoning in birds.

The maximum NOAEL HQ for green herons exposed to Aroclor 1268 is less than unity (1). The
maximum NOAEL HQ for methylmercury — 2.8 —is partially discounted by the above-reviewed
histopathology results and, also, results of the wading bird survey, which suggest that only
limited members of populations of piscivorous birds are likely to be exposed to COPC. In the
case of lead, to which results of the wading bird survey also apply, the maximum NOAEL HQ
(27) occurred at a sampling station (Station 33, near the old oil-processing site) where
concentration of total lead in surface water was a relatively high 7.0 ug/L The main food item
for green herons — mummichogs — at this station was characterized by body burdens of lead that
averaged 26.00 mg/kg (dry wt).

6.1.5 Herbivorous Mammals (Assessment Endpoint 5)

Maximum HQs obtained for marsh rabbits feeding on cordgrass (100% of diet) at the site are
0.054 for methylmercury, 1.2 for Aroclor 1268, and 28 for lead when TRVs employed in the
evaluation are NOAEL TRVs. Maximum HQs for rabbits exposed to Aroclor 1268 and lead
when LOAEL TRVs are employed in the evaluation are, respectively, 0.12 and 2.8. Rabbits at
the Troup Creek and Crescent River reference locations are characterized by relatively high
maximum NOAEL HQs for lead of, respectively, 7.8 and 13.

This single line of evidence (HQ development) suggests that the potential risk to herbivorous
mammalian species utilizing the marsh and Purvis Creek is minimal except in the case of lead.
Maximum NOAEL HQs for marsh rabbits exposed to COPC approximate or are less than unity
(1) except in the case of rabbits exposed to lead. For lead, the maximum NOAEL HQ (28)
occurred at a sampling station (Station 40, near the old oil-processing site) where concentration
of lead in cordgrass (the food item for rabbits) was characterized by an unexpectedly high mean
value of 7.60 mg/kg (dry wt). At the other eight sampling stations for which HQs were
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developed for rabbits exposed to lead, maximum NOAEL HQs approximate the values
generated by the two reference locations.

6.1.6 Omnpivorous Mammals (Assessment Endpoint 6)

Maximum HQs obtained for raccoons feeding on fiddler crabs (45% of diet), blue crabs (45%),
and mummichogs (10%) at the site are 4.7 for methylmercury, 5.0 for Aroclor 1268, and 47 for
Jead when TRVs employed in the evaluation are NOAEL TRVs and an AUF of 1 is assumed.
Comparable site HQs for an AUF of 0.3 are 1.4 for methylmercury, 1.5 for Aroclor 1268, and
14 for lead. Raccoons at the Troup Creek and Crescent River reference locations are
characterized by relatively high maximum NOAEL HQs for lead of, respectively, 6.9 and 4.1.

Maximum site-related HQs for raccoons are 2.8 for methylmercury, 0.50 for Aroclor 1268, and
4.7 for lead when LOAEL TRVs are employed in the evaluation and an AUF of 1 is assumed.
Comparable site HQs for an AUF of 0.3 are 0.81 for methylmercury, 0.15 for Aroclor 1268, and
1.4 for lead.

This single line of evidence (HQ development) suggests that there is a potential risk to
omnivorous mammalian species in some areas of the marsh and Purvis Creek, particularly with
the assumptions of NOAEL TRVs and an AUF of 1. The highest HQs for all COPC (i e,
methylmercury, Aroclor 1268, and lead) occurred at a sampling station (Station “AB”) where
seepage containing relatively high mean concentrations of methylmercury (23 ng/L), Aroclor
1268 (0.52 ug/L), and total lead (1,400 ug/L) was being discharged from the land. One of the
main food items for raccoons — fiddler crabs — at this station was characterized by body burdens
of methylmercury, Aroclor 1268, and lead that averaged, respectively, 0.611, 3.03, and 22.14
mg/kg (all in dry wt).

6.1.7 Piscivorous Mammals (Assessment Endpoint 7)

Maximum HQs obtained for river otters feeding on silver perch (50% of diet), mummichogs
30%), blue crabs (10%), and fiddler crabs (10%) at the site are 6.2 for methylmercury, 6.3 for
Aroclor 1268, and 34 for lead when TRVs employed in the evaluation are NOAEL TRVs and an
AUF of 1 is assumed. Comparable site HQs for an AUF of 0.66 are 4.1 for methylmercury, 43
for Aroclor 1268, and 23 for lead. River otters at the Troup Creek reference location are
characterized by a relatively high maximum NOAEL HQ for lead of 5.3.

Maximum site-related HQs for river otters are 3.7 for methylmercury, 0.63 for Aroclor 1268,
and 3.4 for lead when LOAEL TRVs are employed in the evaluation and an AUF of 1 is
assumed. Comparable site HQs for an AUF of 0.66 are 2.4 for methylmercury, 0.43 for Aroclor
1268, and 2.3 for lead.

This single line of evidence (HQ development) suggests that there .is a potential risk to
piscivorous mammalian species — similar to the fisk estimated for omnivorous mammals — in
some areas of the marsh and Purvis Creek, particularly with the assumptions of NOAEL TRVs
and an AUF of 1. For lead, the maximum NOAEL HQ (34) occurred at a sampling station
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(Station 33, near the old oil-processing site) where concentration of total lead in surface water
was a relatively high 7.0 ug/L One of the main food items for river otters — mummichogs — at
this station was characterized by body burdens of lead that averaged 26.00 mg/kg (dry wt).

6.1.8 Finfishes (Assessment Endpoint 8)

Concentrations of total mercury in creek surface water at the LCP Site (8.0 - 420 ng/L, except
7,800 ng/L at the AB seep location) were greater than the applicable chronic ESV promulgated
by Region 4 of the U. S. EPA (25 ng/L) at 11 of 28 (39%) sampling stations evaluated.
Concentrations of Aroclor 1268 (<1.0 — 0.19 ug/L, except 0.52 at the AB seep location) clearly
exceeded Region 4°s chronic ESV for Aroclor 1254 (0.03 ug/L) at only 3 of 28 (1 1%) evaluated
stations. Total lead concentrations (<5.0 — 7.0 ug/L, except 1,400 at the AB seep location)
exceeded Region 4’s chronic ESV (8.5 ug/L) only at the AB location. PAHs were detected at
only 4 of 28 (14%) sampling stations evaluated. Total mercury concentrations monitored at a
single sampling station (Station 5) in surface and subsurface waters over a 12-hour tidal cycle
were often higher in subsurface water, and generally were positively correlated with
concentrations of suspended particulate matter.

Seven silver perch (113 — 195 mm total Jength) collected in Purvis Creek had mean “whole
body” burdens of methylmercury and Aroclor 1268 of, respectively, 0.68 and 0.91 mg/kg (wet
wt). Methylmercury values for two black drum (Pogonias cromis; 215 — 230 mm total length)
were 0.31 and 0.41 mg/kg; while Aroclor 1268 values were 0.78 and 1.4 mg/kg. A single
spotted seatrout (Cynoscion nebulosus; 230 mm total length) was characterized by
methylmercury and Aroclor 1268 body burdens of, respectively, 0.26 and 0.25 mg/kg. All of
these body burdens of Aroclor 1268 are less than a NOAEL TRV of 1.6 mg/kg (wet wt). All
methylmercury body burdens are greater than a NOAEL TRV of 0.15 mg/kg (wet wt), and all
but the value for the spotted seatrout exceed a LOAEL TRV of 0.30 mg/kg (wet wt).

The above-presented empirical fish data generate NOAEL HQs for Aroclor 1268 that range

from 0.16 to 0.88. For fish exposed to methylmercury, NOAEL HQs range from 1.7 to 4.5,
while LOAEL HQs range from 0.87 to 2.3.

In the red drum mode] for Aroclor 1268, mean and maximum NOAEL HQs for fish feeding on
mummichogs (40% of diet), fiddler crabs (30%), and blue crabs (30%) at the site are,
respectively, 2.0 and 2.7. Mean and maximum LOAEL HQs for Aroclor 1268 are, respectively,
0.21 and 0.29. For methylmercury in the red drum model, mean and maximum NOAEL HQs

are, respectively, 4.9 and 7.3. Mean and maximum LOAEL HQs for methylmercury are,
respectively, 2.5 and 3.7.

Toxicity tests designed to evaluate chronic toxicity of “whole” water to mysids and sheepshead
minnows generated similar results. Mean survival of mysids exposed in the laboratory to creek
surface water collected from four sampling stations at the site and two reference locations
(Troup Creek and the Crescent River) ranged from 92.4 to 100%, which is greater than the
minimum acceptable survival for control organisms (80%). Mean growth (weight) of mysids
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exposed to site and reference waters was from 0.50 to 0.84 mg (dry wt), which is greater than
weight of control organisms (0-48 mg).

Qurvival of sheepshead minnows exposed to creek surface water obtained from the same four
sampling stations at the site and the two reference locations ranged from 80 to 100%, which is at
least equal to the minimum acceptable survival for control organisms (80%). Mean growth
(weight) of fish exposed to site water was statistically similar to weight observed for at least one
reference location.

As described earlier for Assessment Endpoint 1, the benthic macroinvertebrate community
evaluated in the Purvis Creek system appeared unremarkable in comparison to the communities
at the reference locations with regard to the Shannon-Weaver diversity index (d) and the Lloyd-
Ghelardi equitability index (e). The density of individual benthos at the four evaluated sarpling
stations in the creek system varied by an order-of-magnitude (from 435 to 4,500 individuals /
mz) and was sometimes less than the density observed at the reference locations (in both cases,

1,600 individuals / m?). However, these data bave limited utility for evaluating overall
availability of food for finfishes in the Purvis Creek system.

The above-identified lines of evidence focus on two distinctly different types of ecological risks
to finfishes utilizing the estuarine system: 1) risks to all fishes associated with direct exposure to
water-borne COPC; and 2) risks to apex predators related to exposure 10 COPC through the food
web. Regardless of the relationships between concentrations of COPC in surface water and
ESVs, the more definitive measurement endpoint, which pertains 10 results of toxicity tests,
indicates that there is no potential risk to finfishes via direct exposure of finfishes to COPC in
surface water. Conversely, results of the empirical “body-burden” endpoint and the red drum
model indicate that food-web-related accumulation of methylmercury, and possibly Aroclor
1268, constitutes a potential risk to indigenous finfishes in the Purvis Creek system.

6.2 Risk Description

The risk -description consists of a “back-calculation” of HQs derived in food-web exposure
models for selected predators and major COPC. In this theoretical exercise (Table 18), HQs
originally derived during risk estimation were back-calculated to unity (1), thereby identifying
ecologically acceptable “body burdens” of COPC in prey of predators. These ecologically
acceptable body burdens of COPC in prey were then related to associated concentrations of

COPC in marsh surface sediment t0 estimate ecologically safe concentrations (ESCs) of CcopPC
in the sediment.

PAHs were eliminated from this exercise because they were seldom detected in prey of
predators. Similarly, inorganic mercury was not evaluated because this form of mercury was
never associated with predator HQs > 1. In addition, the exercise was performed for only those
predators: 1) whose diet consisted of a substantial percentage of prey with high fidelity to
surface sediment; 2) for which a reasonable regressional relationship (or gradient) could be
established between concentration of COPC in the dominant prey of predator and sediment; and
3) for which mitigating and/or confounding factors were absent.

23



The prey species evaluated in this investigation (excluding insects, which were collected at only
one sampling station) were cordgrass, fiddler crabs, mummichogs, blue crabs, and silver perch.
These prey species were selected for evaluation (Honeywell International, 2000c) because they
tended to integrate environmental contamination over progressively greater geographical areas.
Of these five prey species, only cordgrass and fiddler crabs can be considered to have high
fidelity to their environment and, consequently, reflect a known (and measured) concentration
of COPC in surface sediment. Of the three remaining prey species, only mummichogs might be
argued as being environmentally faithful. However, these fish have been documented (Lotrich,
1975) to move as much as 375 m during the summer, thereby precluding a reliable estimate of
environmental exposure to COPC in sediment.

Cordgrass or fiddler crabs constituted a substantial percentage of the diet of diamondback
terrapin (90% fiddler crabs), clapper rails (85% fiddler crabs), marsh rabbits (100% cordgrass)
and raccoons (45% fiddler crabs). Consequently, these are the four predators for which ESCs of
COPC in sediment are addressed in the following section of this report.

6.2.1 Diamondback Terrapin

The second of the above-identified criteria for estimating ESCs of COPC in sediment —
i. e., documentation of a reasonable regressional relationship between concentration of COPC in
the dominant prey of predator and sediment — was established for diamondback terrapin exposed
to methylmercury (Figure 13) and Aroclor 1268 (Figure 15). (The relationship for total mercury
is presented in Table 14 only for general interest.) A reliable regressional relationship could not
be documented for lead because of numerous undetected and blank-contaminated values of lead
in the dominant prey of terrapins (fiddler crabs; Table 6). In addition, the one set of fiddler-crab
samples not compromised by poor data quality was characterized by extraordinarily high
concentrations of lead in surface water (7,800 ng/L; Table 3), as well as in surface sediment
(120 mg/kg, dry wt; Table 5).

In the case of diamondback terrapins exposed to methylmercury, the “best” estimate of a
LOAEL-related ESC in surface sediment is believed to be 0.37 mg/kg (dry wt), while a
NOAEL-related ESC is estimated as 0.10 mg/kg (Table 18). Note that these estimates are the
geometric means of values generated by linear ( = 0.53) and exponential (¢ =0.82)
regressional relationships (Figure 13). The polynomial relationship was not employed in this
evaluation or in the evaluations for clapper rails and raccoons because a logical theoretical basis
for that relationship was not apparent.

For diamondback terrapins exposed to Aroclor 1268, the “best” estimate of a LOAEL-related
ESC in surface sediment is believed to be 22 mg/kg (dry wt), while a NOAEFEL-related ESC is
estimated as 5.9 mg/kg (Table 18). These estimates of ESCs of Aroclor 1268 in surface
sediment are based on a r° of 0.94 for the linear regressional relationship and a 1 0f 0.97 for the
exponential relationship (Figure 15).
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Table 6.__Major chemicals of polential concem (COPC) and lipid content in whole bodies of biota of
estuary at LCP Site®

5%
Biota and Replicate Mean cordfidence
sampling station 1 2 3 4 5 6 7 8 0° irterval®
Total Mercury ima/ka or pom.dry wit®
Cordgrass
{all marsh stations)
of Si
Main Cang —upstream {25) 0.29 0.099 0.088 - - - - - 0.158 0-0.441
Main Canal — downstream (28) 0.038 0.030 0.024 - - - - - 0.031 0.014 - D.048
Streamiet to Main Canal (18) 0.023 0.052 0.038 - - - - - 0.038 0.003 - 0.073
Eastem Creek (22) 0.21 0.080 0073 - - - - - 0.121 0-0312
Westem Creek Complex (27) 0.018 0.015 0.019 - - - - - 0.018 0.012-0.024
Mouth of Punvis Creek (28} 0.017 0.028 0.022 - - - - - $.022 0.008-0.038
Part e
Near oid ci-processing site (40)  0.067 0.025 0.040 - - - - 0.044 0-0.088
Northern Creek (42) 0.038 o0.018 0.040 - - - - - £.432 0.002 - 0.062
Western Part of Site
Mouth of central creek (46) 0.024 0.033 0.028 - - - - - 9.028 0.047 - 0.035
Referance Locabions
Troup Creek 0.0048 0.0020 0.0083 - - - - - 0.0044 0-0.0009
Crescent River 0.0011U  0.0088 0.0040 - - - - - 0.0038 0.0041 -0.012
Fiddler Crabs
{zll marsh stations)
Southem Part of Site
By "AB" seepage from land 0.78 0.71 0.83 0.82 1.8 1.8 0.88 - 1.07 0.88-1.48
Mzin Cang —upstream (25)' 0.85 0.63 074 0.66 - - - - 0.74 9.52 - 0.96
Mouth of Purvs Croek (28) 0.18 0.18 0.15 0.18 013 0.15 0.21 - 08.18 0.14-6.18
eference Locations
Troup Creek 0.036 0.038 0.028 0038 0028 0022 0022 - 0.031 0.024 -0.038
Crescent River 0.018 0.020 0.023 0.017 0015 0015 0019 - 0.018 0.015 - 0.021
insects
{marsh station}
Southem Part of Site
Main Canal — gownstream (26) 0.032 - - - - - - - 0.032 -
Mummichogs
{all greek stations}
outhemn Part
Eastern Creek — upstream {8) 0.43 0.48 0.38 - - - - - 0.433 0.298 - 0.57%
Eastemn Creek - downstream (8) 0.78 071 084 - - - - - 0.777 0.515 -0.83¢
Westem Creek Complex (13) Q.27 0.37 0.34 - - - - - 0.327 0.200 - D454
Northem Part of Site
Near oid ai-processing site (33) 0.33 0.36 0.42 - - - - - 0.370 0.258 - 0.484
Reference Locations
Troup Creek 0.034 0.044 0.045 - - - - - 0.041 0.028 - 0.058
Crescent River 0.035 0.023 0.018 - - - - - 0.025 0.001 - 0.049
Bive Crabs
Site -
Upper Punvis Creek 1.2 25 1.5 1.5 1.8 2.2 1.2 - 1.714 1.281 - 2477
i ower Purvis Creek 1.8 22 2.2 1.3 18 0.96 20 - 1.723 4.290 - 2.158
Reference ions
Troup Creek 0.18 0.027 0.073 0076 0044 0054 0028 - 0.068 0.020-0.118
Crescent River 0.098 0.054 9.075 0.053 0071 .18 0.038 - 0.078 0.040-0.116
Silver Perch
Site
Punis Creek - 24 32 32 0.54 29 2.4 0.18 242 0.97 - 3.7
Reference Locations .
Troup Creek 0.11 0.13 0.15 0.20 0.18 0.15 0.15 0.14 0.151 0.128-0.174

Crescent River - -




Table 6.__Continued

95%
Bicta and Replicate Mean corfidence
sampling station 1 2 3 4 5 8 7 8 " interval®
Cordagrass
{ail marsh stations)
Southern Part of Site
#zmn Cana —upsiream (25) pOOS4[Z]  00058%]  0.0068 8] 00060 [5] 0.0045 - 0.0075

Main Canal — downsiream (28)  0.00093[7]  0.0011{4] 0.00067 {3}
Streamiet to #Main Canal (19) 000071 (3] 00016(3] 00014 4]

- 0.00090(3]  0.00035-0.00146
Eastem Creek (22) 0002 [ 00095(1Z) 00033 -

000124 13 0.00007 - 0.00241

S T T T

[ T T A
[ I I

0.00733 {7} 0-001803
waesiern Creek Complex (27) 000080 14] 0.00043[3] 0.00052[3) ©.00058 {3} 000011 - 0.00105
wouth of Purvis Creek (28) 0.00000(5] 00012j4] 000048 0.00086 [4) 0- 000176
Northem Part of Stte - - — - -
Near oid ci-processing site (40} 0002914]  00025{10]  0.0026 ] - - - - - 000277 7] 0.00220 - 0.00334
Northem Creek (42) 00016 4] 0004 0004 - - - - 0.00147 [5] 200117 -8.00977
Weslem Pari of Site
#outh of central creek (46} 000082 4] 0001414  0.00001 3} - - - - - 260108 14} 0.00038 - 0.00378
Reference Locstions
Troup Creek 000054 (11] 0.00033{16] 0.00021{3] - - - - - 0.00038 {10] Q- 0.00078
Crescent River 0.000301-] 0.00042%] 0.00028{7) - - - - - 0.00033 6] 0.00014 - 0.00052
Fiddier Crabs
{all marsh stations]
Southem Pert of Site
By "AB" seepage fom tend 055171 05273} 08578 0820871 084138 08511 0.685 761 - 0.611 [83] 0,561 - 0.661
#ain Cenal —upstream (25) 032[34] 0TSl O36MT] 038R - - -~ - o350549] ~  0318-0.382
Mouth of Purvis Creek (28) 0.11 9] 01275} 013[@7] 012871 0084f5] 0.12[80] 0134 BT - 0.118{73] 0.101 - 0.135
Reference Locations
Troup Creek CO036[100] 0031182 0028{] 002359 0.026(83) 0.024 [109] 0.028 {127} - 0.028 [94] 0.024 - 0.032
Crescent River 00t478] 00072[36] 0.021[1] 001588 00071 147] 0.011 {73} 001318} - 0.013 B8] £0.008- 0.017
insects
{marsh statjon}
Southem Part of Site
Main Canal — downstream (26) 0018 [56] - - - - - - - 0.018 [58] -
Wummichogs
{all croek stations)
Southem Part of Site
Eastern Creek — upstream (6) 043[100] 040[B2] 0410108 - - - - - 0413 [37] 0.376 0450
Eastem Cresk — downstream {S8) 087{112] 074104 07860 - - - - - ©.790 [102} 0.620 - Q960
western Cresk Compiex {13} 032[118] 038[105] 038[112 - - - - - 0.363 {112 £.269 - 0.457
Nosthem Part of Site
Near Oid o-processing site {33)  038{108]  0400117) 0.461110] - - - - - 0407 (118 0.287 - 0.527
R =3
Troup Creek 003401007 0038186 0049109 - - - - - 0.040 B8] 0.021-0058
Crescent River 0.048{137] 0018707 U.OIE[I00] - - - - - 0027 (102} 6-0073
Biye Crabs
Site
tpper Purvis Creek 1413171 2.4 B6} 15(100] 18[207 250187 270123 1.2 1100} - 1.83 {113} 1.38 - 248
Lower Purvis Creek 1.4 {78 20091 20[150; 15{115) 18{100] O0T3[7E] 175 - 1.70 199} .06 -2.34
Reference Locations
Troup Creek 04689 0020[107] 007B[07} 0U70{E] 0.081{139] 0.080 {148} 0.03Z [114] - 0oT3I N4 0082-0.114
Crescen River 041[112] 0044[81] OO73R7] 0.081[115] 0.058 (7% 022(138] 0.03289] - 0.085 {102} 0026 - 0.144
Sliver Perch
Site
Punis Creek 27 2.4 {100} 25[78]  25[109] 075[139] 28{100] 27[11Z 0201111] 224 {107} 127 -345
Reference Locations

Troup Creek 0A3[18] 019146 012080] 0281401 0201111] DA6[107] 0.I3[871 0181129 .17 [115] 0.13-021
Crescent River ~- - — - - - —




Tabie 6.__Continued

95%
Bicta and Repiicate Meon confBidence
sampling station 1 2 3 4 5 8 7 8 " inerval”
Cordarsss
{2l marsh siations)
Scuthem Part of Siie
Main Candl —upstream (25) 0.28 0.053 0.079 - - - - - 5.454 0-0.429
Main Canal — downsiream (26) 0.037 0.029 0.023 - - - - - 0.930 0-0.082
Strearniet o Main Cand (19) 0.022 D.050 0.037 - - - - - 0.038 0.001 - 0.071
Eastem Cresk (22) 0.20 0.070 0.070 - - - - - 8.413 0-0.268
Waestern Creek Complex (27} D018 8.015 0.018 - - - - - 0.817 0.013-0.021
Mouth of Punds Cresk {28) 0.018 0.027 0.022 - - - - - 0.022 0.008 - 0.038
Northern Part of Stts
Near oid ol-processing site {40) 0084 0.022 0.037 - - - - - 5.044 0-0.083
Northem Cresk (42) 0.038 0.017 0.03¢ - - - - 2.834 0.001 - 0.081
Westam Pait of Site
Mouth of ceniral creek {46} 0.023 0.032 0.027 - - - - - 8.027 8046 -0.038
Reference Locations
Troup Creek 00043 00017  0.008% - - - - - 0.0040 0-0.0138
Crescent River - 00085  0.0037 - - - - - 0.0051 0.0001 - 0.0101
Fidgler Crabs
Past of Site
By "AB" seepage from land 0.23 0.19 D.18 0.30 1.2 0.95 0.21 - 0.458 0.974 - 0.858
Main Canal —upstream (25)' 083 0.256 0.39 0.30 - - - - 0.395 £.038-0.752
Mouth of Punvis Creek (28) 0.050 0.040 0020 0080 0046 0030 0070 - 0.048 0017 - 0.073
Reference Locations
Troup Creek 0 00070 0.0030 0016  0.0020 0 0 - 0.0040 0-0.0085
Crescent River 0.0040 0.013 0.0020 00020 00079 0.0040 0.0060 - 0.0058 0.0020 - 0.0092
insects
{marsh station)
Southern Part of Site
Main Canal — downstream (26) 0014 - - — - — - - 0.014 -




Table 6.__ Continued

B%
Biota and Replicate Wean confidence
sampfing station 1 2 3 4 5 6 7 8 o° intervat®
Arocior 1268 {malka of pom.dry vl
Cordarass
{ali marsh siations)
Southern Past of Ste
Main Candl —upstream {25) 0.204 0.082J 0.088J - - - - - 0.417 ©0-0.288
#ain Canal — downstream (26) 0.384 0.18J 0.088J - - - - - 0.208 0-0.554
Streamiet to Main Canal (19) 0.37U 0.38U 0.054J - - - - - 0.143 -
Eastarn Creek (22) 0.254 0.144 Q.28 - - - - - 0.223 0.039 - 0.407
Western Cresk Complex (27) 0.35U 0.32U 0.33U - - - - - 0.167 -
Mouth of Purvis Creek (28) 0.33U 0.37U 0.31U - - - - - 0.168 -
Northern Pait of $ - - - -
Nesr 0d of-processing ste (40)  0.11J 0.32U 0.057J - - - - - 0.108 -
Northern Creek {42} 0.089J 0.43U 0.0884 - - - - - 0.124 -
Westem Part of Site
Mouth of central creek (48) 0.0484 0.33U 0.37U - - - - - 0.133 -
Reference Locations
Troup Creek 0.37U 0.45U 0.32U - - - - - 0.190 -
Crescent River C.40U 0.45U 0.45U - - - - - 0.217 -
Fiddler Cralis
{2il marsh stations)
Southem Part of Stte
By "AB" seepage from land 17 33 28 22 28 25 6.0 - 3.03 1.74 - 4.32
Main Cana —upstream (25) 2.1 2.2 1.8 2.0 - - - - 2.02 1.75-229
Mouth of Punvis Creek (28) 0.37 0.88 0.43 0.67 0.68 085 0.41 - 0.56 0.42-088
E%L@_’Wé
Troup Ci 0.34y 0.31U 031U 033U 028U 031U 0.28U - 0.154 -
Crescent River 0.32U 0.35U 038U 034U 035U 032U 038U - 0.174 -
ingects
{marsh station]
outhem Part of Site
Main Canal — downstream (26)  0.0784J - - - - - - - 0.079 -
i all Ons
! Southem Past of Site
Easiem Creek — upsiream (6) 14 3.0 15 - - - - - 1.87 0-4.21
Eastern Creek — downstream (8) 2.6 095 1.2 - - - - - 1.58 0-3.78
Westem Creek Complex (13) 0.37J 1.4 0.98 - - - - - 0.82 ¢-1.79
Northern Pagt of Site
Nesr old of-processing site (33) 1.1 0.70 0.58 - - - - - 0.7 0.12-1.48
Rederence Localions
Troup Creek 0.41U 0.45U 0.45U - - - - - 022 -
Crescent River 043U 0.33U 041U - - - - - 0.20 -
Bipe Crabs
Site
Upper Punvis Creek 081 0.48 0.90 0.84 1.3 0.54 0.50 - 6.77 0.50- 1.04
Lower Purvg Creek 0.253 0.32J 0.56 0.78 1.2 0.88 080 - o.re 0.39-1.0%
Referenca Locations
Troup Creek 033U 0284 028U 024U 033U 028U 040U - 0.15 -
Crescent River 0.28U 0.55U 026U 041U 038U 088U 041U - 0.21 -
Silver Perch
Site
Purvis Craek 38 32 0.70 53 0.35 8.3 37  0.082J 281 0.97-4.85
Reference Locations
Troup Creek 041U 0.066J 0.90U 052U 038U 13U 078U 088U 0.33 -

Crescant River - - - - — - —~




Table 8.__Continued

5%
Biota and Replicate Mean confidence
sampling station 1 2 3 4 5 5 7 8 ®° interval®
Lead {maika or ppm dry wi
Cordarass
{a1i marsh Stations)
P
Main Canal —upstream (25) 4.3 33 3.1 - - - - - 357 1.98-518
#azin Cong — downstresrn (28) 2.8 4.8 22 - - - - - 3.30 0-8.65
Streasniet to Main Canal (19) 27 29 24 - - - - - 267 2.05-3.28
Eastem Creek (22) 3.8 3.2 33 - - - - - 3.43 2.63-4.23
Westesn Creek Complex (27) 2.2 1.8 3.0 - - - - - 2.27 0.53-4,01
Mouth of Punis Creek {28) 2.8 3.t 1.8 - - - - - 2.57 0.88-428
Part of Site .
Near cd o-processing site {40) 10 42 8.6 - - - - - T80 0.07 - 1513
Northemn Creek {42) 85 3.1 28 - - - - - 3.80 0.12-7.48
Western Part of Site
Routh of central creek (48) 2.7 3.1 3.8 - - - - - 3.13 2.01-425
Reference Locations
Troup Creek 1.68 2.1 23 - - - - - 200 1.11-2.88
Crescent River 2.2 34 4.5 - - - - - 3.37 0.51-823
Fiddler Crabs
all
Southern Part of Site
By "AB" seepage tand 21 14 24 28 35 18 15 - 2244 45.48 - 28.40
Main Canal —upstream (25){ 0.72B 2.4 2.1 24 - - - - 1.890 0.63-3.17
Mouth of Punvs Creek (28) 1.48 1.28 1.2B 1.68U 0908 1.08 0.888 — 105 -
Reference Locations
Troup Creek 11B 0.928 0.92B 1.6B 1.4U 1.8U 1.40 - 0.96 -
Crescent River 1.38 18 2.0 1.38 0.818 0.728 1.38 - 132 0.88-175
insects
{marsh station}
hem P. e
Main Canal — downstream {28) 1.18B - - - - - - - 1.10 -
Hymmichogs
{all creek stations)
Southem Part of She
Eastem Creek — upstresm (8) 20U 2.1 1.4B - - - - - 1.18 -
Eastemn Croek — downstream (9) 22U 0.85B 1.0B - - - - - 0.98 -
‘Western Creek Complex {13) 23U 20U 2.4 - - - — - 1.48 —
Northern Part of Site
Near oid oi-procassing sie (33} 70 8.50 1.58 - - - - - 2500 O-120.88
Reference Locations
Troup Creek - 58 2.3U 1.38 - - - - - 278 -
Crescent River 1.8U 1.7 170 - - - - - 0.87 -
Blue Crabs
Stte
Upper Purvis Creek 1.5U 0.658 1.5U 13U 15U 1.4U 1.5U - 0.71 -
Lower Punvs Creek 0.81B 1.6U 1.6U 1.1B 2.6 17U 1.3 -~ 1.10 -
Reference Locations
Troup Creek 1.54U 1.4U 1.3U 1.1U 1.7U 1.50 2.0U - 075 -
Crescent River 1.3U 2.5U 1.2V 1.8U 1.80 2.2B 2.1U - 108 -
Silver Perch
She
Purvs Creek 1.50 14U 1.70 1.8U 1.5U 1.8U 1.8U 1.5U 0.78 -
Reference Logabons
Troup Creek 21U 1.7U 2.3U 2.4U 1.9V 3.3U 1.7U 2.2U 1.10 -

Crescent River
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Table 6.__Continued

5%
Biota and ] Repiicate Mean confidence
sampiing station 1 2 3 4 5 6 7 8 ®° interval®
Lipid Content{%. wet wi
Fiddige Crabs
{all marsh stations}
Part of Site
By "AB” seepage from fand 3.0 51 3.8 4.3 4.2 4.2 1.8 - 374 289-4.78
#hain Cang —upsiream {25){ 0.81 1.4 1.2 2.4 - - - - 1.40 0.22-258
Mouth of Purvis Creek (28) 0.53 0.96 0.72 0.67 0.73 1.2 0.54 - 0.7¢6 0.54 - 0.98
Reference Locations
Troup Creek 34 45 1.8 1.8 23 3.2 1.4 - 2.64 1.82-368
Crescent River 2.2 0.74 1.0 072 25 1.2 22 - 1.514 0.80-2.22
Bummichogs
{28l creek stztions}
Southesn Part of S
Eastern Creek — upstream (6) 0.87 0.91 017 - - - - - 088 058-1.18
Eastem Cresk — downstream (8} 0.68 056 658 - - - - - 0.60 $.40-0.80
Western Creek Complex (13) 1.8 1.8 3.1 - - - - - 2.7 0.16 - 4.18
Northem Part of Site
Near old ofi-processing site (33) 3.4 4.5 38 - - - - - 3.90 251-529
Reference Locations )
Troup Creek 1.3 2.1 i1 - - - - - 1.80 0.18 - 2.82
Crescont River 1.3 0.85 1.3 - - - - - 1.15 0.50 - 1.80
Blue Crahs
Site
Upper Purvis Creek 0.65 0.73 0.81 1.0 24 1.1 0.74 — 1.06 0.50 - 1.62
Lower Purvis Creek 052 11 1.4 0.85 26 1.4 1.4 — 1.34 0.75-1.83
Reterence Locations
Troup Creek 1.8 43 58 T4 20 43 7.3 - 4.70 259 -6.81
Crescent River 17 1.4 43 11 53 26 0.84 - 2.46 0.88 - 4.04
Sliver Perch
Stte
Punvis Creek 6.3 57 Q.45 54 6.1 5.1 70 4.0 5.01 330-872
Reference Locations
Troup Creek 1.2 18 24 1.4 1.8 14 11 o868 1.44 0.988 - 1.80

Crescent River - - - - - - - - - -

Fnicka were coflected during the period of October 40 - 48, 2000, by hand {cordgrass and Sddier crabs), nets (nsects), baited traps {mummichogs and
biue crabs), and hook-and-fine (sitver perch). Genesal coding in table is as follows: U (undetected), J {present & > minimum detection mit
but < reporting imit), mdB(p;esemmb&snkasueﬁasmple).

) bBoki print identifies mean body burdens at sds sampling stations that are elevated in comparison to mean body burdens & reference lecations.
Meeon velues inciude undetected chemical values (U) calcutated as 1/2 of their detection mits,

‘Bold print identifies body burdens a site sampling stations that appear to be siatistically elevated in comparison to body burdens & reference
jocations (i. ., lower kmit of 95% confidence interval & site station > upper limit of 55% confidence & either of the two referencs locations). Confidence
imervals are not determined for sets of chemical data that indude undetected values (U5,

dTotai mercury and methyimercury concentrations were reported by the iaboratory in terms of wet weight (Appendx C. 2.2 of Volume Il of this repost).
Those values were converted to @ dry-weight basis by nomalizing the values according to percent sofids content {(Appendix C.1.2 of Volume i
of this report).

einosganic mercury CONCENtrations ane caiculated as the difference between the totat mercury and methylmercury concentrations presented in this teble.
No inorganic mercury values are presented for blue crabs, mummichogs, o sitver perch because &t mercury in thess biots was in the form of methyimercusy.

fC:abs:xﬁéectedfod?epﬁcatsz a Station 25 were mud crabs.



Table 7.__Statistical analysis of survival and growth of mysids (Mysidopsis bahia) exposed

for 7 days to creek surface water of estuary at LCP Site®

1. Number of sprviving mysids (mesn weights ma, dry wh)”
Raplicte — 1 Mean Vesence
Water source (5) 4 2 3 4 5 s 7 5 I (=)

Controt 5(039) 5(032) 5(057) 4(045) 5(0.41) 5(030) 5(052 5(085) 438 (0.48) 012(0.029)
Southem Part of Site
Main Canal (5) 5(047) 4(0.90) 5(0.68) 5(085) 5(047) 4(102 5(051) 4(073)  4.82{0.70) 0.27 (0.044)
Eastern Creek (7) 4(058) 5(058) 5(1.11) 5(075) 5(053) 5(1.20) 5(1.06) 5(0.78)  4.88(0.84) 012(0.078)
Mouth of Purvis Creek (16) 5(065 4(190) 5(0.70) 4(049) 5(135) 5(0.45) 5(0.35) 5(0.45)  475(078) 0.21(0.303)
MNorthem Part of Slis
Neer okd oR-processing site (33) 5(057) 5(078 5(075 5(0.42 5033 5(044) 5(040) 5(03%)  500(050) 0(0.029)
Reference (R) Locations
Troup Creek 5(053) 5(041) 5(081) 5(076) 5(048) 5(071) 5(050) 5(043) S500Q5) 0(0.017)
Crescert River 51045 5(054 5(089) 5(079) 5(052) 5(084) 5(0.54) 5(048  500(080) 0(0.023)

1. Mmmdmmmﬂw&umw&mwAwﬂlﬁ&wmm

Mo further statistical analysis sequired

WMWWWWWW{M).

2. me(w)dmmmwsuﬁmtmﬁemmm
vmsfromo,somo.&mg,Mv;asgmeterthanweigfﬁdoomdovgaisrrs(o,ﬁmg).

GCMWMaM&MWMt&mWMWOWmmmmW11(Days1ar;d2dt6t).0dnber
13(0%33,4,@50!1&),andOdnber‘!S(DsysSand7dtat). m.mmmawmdwmm«mm
commercid sea saits were adided.

PEach repiicate (1) consisted of 5 mysids at start of test (1. e., 5 mysids at end of test = 100% sundval).



Table 8.__ Statistical analysis of survival and growth of sheepshead minnows {Cyprinodon
variegatus ) exposed for 7 days to creek surface water of estuary at LCP Site®

1. Mumbar of surviving fish (mean welght: ma, dry wii”
Replicate — 7 Mean Veriance
Water source (S) 1 2 3 4 ) (s
Corrot 10(1.22) 10¢1.01) 10{1.14) 10(1.18) 10.00 (1.13) 0 {0.008)
Southemn Pant of Site
Main Canal (5) 10 {1.5%) 10 (1.24) 10 (0.99) 10 (1.33) 10.00 (1.27) 0{0.047)
Eastern Craek (7) 10 {1.59) 2 (0.50) B{0.78) $(1.10) 9.00(1.08)  067(0.132)
Mouth of Purvis Creek (18) 10{1.00) 10 (1.00) 9(0885) 8(0.68) 025 (@0.e1)  D.92(0.024)
Northern Part of Site
Nesr oid oi-processing site {33} 3 (0.40) 7 {0.50) 10 {0.88) 8 (0.48) 800(052)  3.35(0.014)
Reference (R) Localions
Troup Creek 810.78) 9(1.38) S (0.54) 8 {0.50) 850{(0.79)  0.34(0.158)
Crescent River 10{1.47) 1B {1.57) 10(1.22 9{1.01) 9.75(1.24)  0.25(0.058)
Ceany = $3max) | s(totad)
Creaty = 0.158 1 0.439 = 0.36 s,
88 compared 10 Cpap ) = 0.48
fork=7andv=3
Source of variation Degrses of Sumof Mean
in weight freedom (dff squares (SS)  square (MS) Ereay
Water source {8) g-1=8 177 0.30 5.00 %, '
Error (R) s{r-11=21 131 D06
Total (T) sr-1=27 3.08

as compared 1©

Flan) = 381 for P= 001,
& numerator df, and 21
denorrinstor f

Water source {8} Station 33 Troup Creek Station 16 Station 7 Cortrgl Crescent River Station 5

Mean (X weight (mg, dry wi) 0.52 0.79 0.91 1.08 1.13 1.24 1.27

Wp = 5.05) = g (square roct of error MS/ 1)
= 4.80 {square roct f 0.08/ 4)
= 0.55

’Creeksurfacewateren-ployedinﬁshtoﬁdtyt&awascoaededdsred?ytmosampﬁngmaﬁne:smOdobetﬂ(Days1andZdtest), October
13(Day53,A,andsoftw),andombef‘le(Dayssw7dtest), m.mmmmmdmwmmm
sea saits werg added.

Each repﬁeaxe(r)consisteddwﬁshatstanofteﬁa e., 10 fish at end of test = 100% survival).

*Cochran's (C)m,whensppﬁedtoﬁshwdmda!aimwhonngmeﬁydvaiarm {es indicated by the symbol “ns”}. Consequently, further
mmmmmmmmﬁwmmnd(ummd)daawpampm.



Table 8.__Continued

dAMMVAWmMWmmedWWWMW(QMwM
syn'bd’mﬁxF{“LpATukeYs(v@testkﬂcdaMaﬁajumdmmismrddi\dymwigﬁdﬁshexposedmmm
Station 33, although weight for that station is statistically similar to weight for Troup Creek (a reference location) and Stafion 16. In Tukey's fest,
mgiﬁdaawuaswedbyﬁmmhmmmmﬁgmm@e,,n-x2<wvaiued0.55),whereasdatamtwwscoredby

the same horizontal fine are significantly different (x; - % > w value of 0.55).



Table 0. Statistical analysis of survival and g
plumulosus) exposed for 28 days to creek su

rowth of amphipods (Leptocheirus
rface sediment in marsh grid of estuary

at LCP Site”
4. Number of surviving amphipods (mean weight, ma. dry witt®
Rephicate — 1 Mean Varience

Sediment source (S) 1 2 3 4 5 ® =
Contro 15062  12(041)  12(089) 14084 I8 (0.35) 1420 (0.54) 6.2{0.022)
Marsh Grid {from noith to seazh
87 5(1.25) 3(1.25) 14 (0.87) 5(1.23) 3{0.92) 8.20(1.11) 207 {0.008)
D9 7 (0.83) 2(1.3%) 8(0.71) 12075 10053 7.80 (0.83) 14.21 (0.0B4)
H7 4(1.10) 5{1.38) o 5(1.10) 1{0.28) 3.00(0.75) 5.52(0.360)
K7 010) ) 70 oo 00 000000 OO
N2 8(0.63) 11{084  12{0.80) 5(1.13) 13 (0.B7) 9,80 (0.51) 10.89 (0.040)
Ret E )
Troup Creek 5(0.98) 8(0.75) 8(0.68) 7070 4(0.99) 580(0.82) 1.21(0.022)

Centy = 8max) / s*(totad)

C(cau = 207015853 = 0.35ns,

as compared to Cpan) = 043
frk=T7andv=4

variation Degrees of Sum of hMean
in sundvel freedom (d) _ squares (SS) square (MS) Fical)
Sediment sowce (§) 5-1=6 633.54 108.59 12.83*,

Error (R) sf{r-N=28 400 8.36

Totad (T} sr-1=34 887.54 as compared 1o
Foapy = 35300 P = 0.0,
& numerstor of, and 28
denominator &f

Sediment source (S): KT HY Troup Creek B7 D2 M2 Control

Mean [ sundval O 3.00 580 8.20 7.80 9.80 414.20

Wi 0.05) = q (square root of esror MS /1)
) = 4 48 {square roct of 8.36/ 5)
=579

2Surface sediment (0-15cm%ndspth)mr;ioyedinmptﬁpodmédtytedwasaﬂbdsd@ngﬂﬁpeﬁoddmmﬁ-19,2000_
WWMWmmmmmRmmmeddmmmm, Leborstory diution
waamhmwuﬁhsﬁﬁddmsdnossaﬁmydzoppt

PEach replicate () consisted of 20 amphipods at start of test (. ¢., 20 amphipods at end of test = 100% suniva).

SCochran's (C)teet.whmappﬁedtoa:mﬁpod squaidataindica%edhormgeneﬁydmm(as indicated by the symbol "ns™).
Consequently, further ststisﬁcdanaa‘yseswecondudadmorigind (untransfonmd)daiabypaxmntric protocols.

"AmﬁcWAmemwawwtmmdmﬁmmmmmm
(as indicated bythesyrrbd"""’brﬁ@u).Twsw)wmamaamwmdmmmismemm
squaiofafmhipodSemosedtosecﬁmemmswﬁonsmandm. lnTukey’st&st.vaa!dataundetmedbythesame
horizomalﬁncarenotsigfﬂﬁcamlydﬂfeferx(!. e.,x1-x9<wvalwd579),mmdaiamunderscoredby!hemmmndnne

aresxgmﬁcanﬂycﬁﬂereru(x,-x2>wvaued5.79),



Tabie 10.__Statistical analysis of survival and reproduction of grass
shrimp (Paleemonstes pugio) exposed for 2 months to creek surface

sediment of estuary at LCP Site”

A. SURVIYAL OF SHRBP (JVENLETO ADULT
1. Raw survival data (% survival)

Replicata -7 Maan Varancs

Sediment source {S) 4 2 3 %) {32}
Control (Skidawsy River) ) 92 92 933 534
Marsh Grid {from north to south}
B7? 98 88 % 833 21.34
D9 88 34 76 827 3733
H7 88 86 84 B3 37.33
K7 72 80 78 780 18.00
N2 88 72 88 T80 11184
Southem Part of Site
Main Canat (5) 88 72 80 80.0 54.00
Enstern Creek (7) 88 a0 84 77.3 $9.39
Mouth of Purvis Creek {18) 84 72 80 720 54.00
Northem Part of Sits
Near oid oil-procassing site {33) 88 88 78 84.0 43.02
Reterence (R} Locations
Troup Cresk (TC) 838 84 92 88.0 18.00
Crescent River (CR) 26 84 o6 820 48.02

2. Cochrar's {C) test for hompgeneity of vartances of survival data”

Coemy = S max ) / stotal)

Cremy = 111.84/538.71 =021 ns,
as compared 10 Cre, = 0.39
fork=12andv=2

3, Parametric one-way anal of yari A
Tukey’s fw test of survival data’

Source of vanation Degress of Sum of Mean
in survival freedom (df) squares (S8) square {MS} F o)
Sedimen source {S) s-1=11 1,846.67 167 88 374,

Error (R} sir-11224 4.077.33 4489

Total (T} sr-4=35 292400 ae compared 1o
F o= 310006 P =
.01, 11 numarsator df,
and 24 denominator of

Sediment source (S 1§ 2 .74 z 2 ne 21 % H ¢R. B Las

Mean {x) survivel (%) 72.0 78.9 78.0 773 B80.0 82.7 243 3.0 82,3 $2.0 233 233

Wpaooy = 4{square oot of error MS 11}
= 5 40 {square root of 44.88/3)
=18.7

*surtace sediment (0 - 15cm in depth) enployed in grass shrimp toxicity test was collected
during the period of Octoberts - 19, 2000. Laboratory dilution water was sstuerine water.

bCOChl‘Bﬂ's {C) test, when applied to grass shimp survival data indicsted homogeneity of variances
{as indicated by the symbol "ns”). Consequently, further statistical analyses were conducted with
onginal (untransformad) data by paramatric protocois.

A parametic ANOVA applied to grass shrimp survival data documented the prasence of statisically
significant differences in survival (as indicated by the symbol ™= for Fieu). Tukey's {w) test indicates
mmama}orsowcedmmdmerancesismmmﬁve!y low swvivalofgrasssmimpmosedms&imem
fromStation 18 in comparisorn to control survival, In Tukey's test, survival data underscored by the same
horizontal line are not significantly different (i. 8., X, - Xp < W valye of 19.7), whereas data not underscored

by the same horizontal line ars significantly different (x, - x; > W value of 19.7).



Table 10.__Continued

B, T FORMBIGC MATURE
4. Raw data (% fomales]
Replicate — 1 Mean Varignce
Sediment source (S) 1 2 3 0 [t}
Controt {Skideway River) 76 B84 80 733 148.33
Marsh Gad ffrom to south
87 44 76 52 57.3 277.22
Dg 72 80 56 827 69.39
H7 68 44 32 48.0 335.99
K7 48 58 78 80.0 202.24
N2 &8 82 80 840 20221
Southern Part of Sits
I Main Canad (5) 32 42 18 20.0 141.94
Eastemn Creek (7) 52 12 32 32.0 40G00
Mouth of Purvis Creek {16) 88 4G 76 81.3 35721
Northem Part of Site
Near old oil-procassing site (33) 84 68 8 B0 64.00
Refersnoe (R) Locations
Troup Creek (TC) 52 80 44 52.0 84 .00
Crescent River (CR) 80 &4 78 733 8839
s (C ity of vari of gata”
C oy = S5(meax.) / st0ta)
Cremt) = 400.00 /2,302,898 = 0.17 ns,
as compared (0 Cpu, = 0.39
fork =12, 8ndv=2
. Pa i of variance followed
Tukey's fw) test of data”
Degrees of Sum of Mean
Souyree of varigion froedom (df) Squares (S8) square (M8) F emt)
Sediment source (S) s-1=11 930867 8485.06 438,
Emror (R} sir-11=24 462833 192.88
Total (T gr-1=35 4363800 s compared to
Foams ™ 3.10fw P =
0.01, 1% numerator df,
et 24 denomingtor of
Sediment sovice (S} § ) HZ i 87 KL 18 ol ] jied CR Lom 33

Wean (x) - (%) 200 320 480 52.¢ 473 §5.8 813 €27 840 738 733 76.0

¥p - 005 = q (square roat of eror MS /1)
= 510 (square root of 182,88/ 3)
=408

dCod’man‘s {C) test, when apphied to grass shrimp data indicated homogeneity of variances (8s
indicated by the symbol “ns”), Consequently, further statistical analyses were conducted with original
(untranstormed) data by parametric protocots. ‘

‘A parametric ANOVA applied to grass shiimp data docurnented the prasence of statistically
sign#ficant differences (a8 indicated by the Symbol " for Fioy). Tukey's (w) test indicates that a major
source of these ditferences is the relatively low values for grass shrimp exposed to sediment from
Stations 5 and 7 in comparison to the control vaiue. in Tukey's test, data underscored by the same
horizontal line are not significantly different (i. €., X, - X, < W value of 40.9), wheress data not
underscored by the sams horizontal line are significantly different (x, - X, > w waive of 40.8).



Table 10.__Continued

Vas
Sediment source (S) 1 2 3 x) (s
Control (Skidaway River) 80 52 76 833 2822
Marsh Gid (from north to south)
B7 44 40 80 480 111.94
D8 52 44 58 547 149.33
HY g g O g o
s K7 0 o 0 o 0.00
N2 52 44 40 453 37.33
Southem Part of Sits
Main Canal (5} 4 12 16 10.7 37.33
. Eastern Creek {7) 4 20 3 10.7 &£9.29
Mouth of Purvis Craek (18} 44 52 38 440 84.00
Morthem Part of Site
Megr old cil-processing site (33} 32 24 82 38.0 207.84
Reference (R) Locations
Troup Cresk {TC) 44 38 52 440 84.00
Crescert River (CR) 78 72 72 733 534
2 ‘s (C) test #ty of v data’
Cromy = S%(max.) 1 s7(t0tat)
Creay ™ 2208.22/975.82=023 s,
as compared 10 Cpy = 0.39
fork=12, andv=2
3. Parametric one-way analysis of variance (ANCVA) foflowed by
Tukey's tw) test of data®
Degrees of Sum of Maan
Source of variation freedom (df) Squares (SS) square (MS) F o)
Sediment source (S} s-1=141 2126000 1,83273 2376,
Error (R} 5{r-11=24 195200 81.33
Total (T} sr-1=35 2321200 as compared o

F oy = 3.1010r P =
.01, 11 numerator ¢,
and 24 denominator df

Sediment source (5% HI [ 3 I 33 b:] 3¢ M B2

Mean D — (% O 0 107 107 38.0 340 440 453 480

D comt.  ER

54.7

883 733

Wep = ooy = q (square root of eiror MS /1)
= 5 10 (square root of 81.33/3)

=288

'Codvan‘s {C} test, when applied to grass shrimp data indicated homogenetty of variances {(as
indicated by the symbol "ns”). Consequently, further statistical anatyses were conducted with originai
(untransformed) data by parametric protocols.

%A parametric ANOVA applied to grass shrimp data documented the presence of statistically

significant differences (as indicated by the symbol ™™ for Fy)). Tukey's {w) test indicates that a major
source of these differences i3 the relatively low vaiues for grass shrimp exposed to sediment from
Stations H7, K7, 5, and 7 in comparison to most other values. In Tukey's test, data underscored by the
same horizontal fine are not significantly different {i. 8., X; - X < w value of 26.B), wheroas dsia not

underscored by the same horizontsat line are significantly different (x, - X, > w value of 26.6).
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Table 10.__Continued

D. PERCENT OF EMBRYQS HATCHING
1. Raw data (% hatching)
Replicete —~1 Mean Variance
Sediment source (S) 1 2 3 ) (5
Caontrol (Skidaway River) a6 a8 88 933 21.34
Marsh Grid drom north 1o south)
B7 o2 86 88 92.0 18.00
D9 80 88 96 88.0 64
< HT Q0 0 0 o ¢
k7 0 o o o
M2 73 B8 78 853 £8.39
Southem Part of Site
7 pain Canal (5) ] 0 o ] s
- Epstern Creek (7) o o o o 4]
touth of Purvis Creek (16) 76 88 7860 144.00
Northem Part of Sits
Near oid ofl-processing site {33) 38 52 28 387 148.33
Referencs (R} Locstions
Troup Creek (TC} 76 88 838 840 48.02
Crescant River (CR) 100 86 a2 86.0 16
2 '8 (C] test for ofv of gata”
Crey = $Amax ) / stotal)
Ceem) =™ 149.33/528.08 = 0.28 18,
&5 compared to Cuy,, = 0.39
fork=12,andv =2
3, Parametric one-way analysis of variance (ANOVA) foftowed by
Tukey's (w) test of dats’
Degrees of Sum of Mean
Source of variation freedom (df) Squares (S8) square (MS) F jont)
Sediment sousce (S} s-1= 11 £0,520.89 $,501.90 12504 7,
Emor (R} sir-11=24 1.058.00 44
Total {T) sr-1=35 8157688 as compered o

F oy = 3.10f0r P =
0.01, 11 numerstor of,
and 24 denominator of

Sedhrmat sowrcs (S I KL H i Ez 16 Je o om » Bl Lem &R

Mean ()~ (%) O g o o 387 6.0 84.0 853 B0 2.0 833 85.0

Wepaoom = G {8quare root of emor MS/
= §.10 {square root of 44.00/ 3)
=19.5

"Cochran's (C) test, when epplied to grass shrimp data indicated homogeneity of variances (as
indicated by the symbaol “ns”). Consequently, further statistical analyses were conducted with ofiginat
(untransformed) data by parametric protocols.

‘A parametric ANOVA applied to grass shrimp date documented the presence of statistically
significant differences (as indicated by the symbol ™ Ior oy ). Tukey's (w) test inticates thatl a major
sourca of these differences is the relatively low vatues for grass shrimp exposed to sediment from
Stations HT, K7, 5, 7, and 33 in comparison to most other values. in Tukey's test, data underscored by
the same horizontal line are not significantly different (L. €., x; - % < w value of 18.5), whereas data not
unterscored by the same horizontal fins are significantly differant (x, - x, > w vaiue of 19.5).



Table 11.__ Coefficients of determination for relationships between chemistry and toxicity of creek
surface sediment of estuary at LCP site®

Relationship Linear
Concentration of coefficient of
major chemical of potential Toxicological determination
concem {COPC)b endpoint evaluated {;Z)c‘ d

Amphi L heirus plumulosus ) Study®

Total mercury
Total mercury norm. o fines

Methylmercury — Opposite relationship
Methyimercury norm. fo fines — Opposite relationship
Arcclor 1268 — 0.03
Aroclor 1288 norm to fines e 0.04
Aroclor 1268 norm. to fines and TOC e 0.03
Lead —— 0.42
Lead norm. to fines — 0.54
Total PAHs (Method 1) e 0.55
Total PAHs{ Method 1) norm. to fines — 0.55 5
Total PAHs (Method 2) —— 0.56
Total PAHs( Method 2) norm. to fines — 0.55

Grass Shrimp (Palaemonetes pugio ) Stu(:l){r
Total mercury A. Survival of Shrimp (Juvevile to Adult) 0.10 :
Total mercury norm. to fines — 0.14
Methylmercury 0.10
Methylmercury norm. {o fines e 0.16
Aroclor 1288 e Opposite relationship
Aroclor 1268 normm to fines e Opposite relationship
Aroclor 1268 norm. to fines and TOC — 0.00
Lead — 0.02
Lead norm. to fines e Opposite relationship
Total PAHs (Method 1) - 0.10
Total PAHs( Method 1) norm. to fines . Opposite relationship
Total PAHs (Method 2) —_ 0.08
Total PAHs( Method 2) norm. o fines B 0.05

Survival of Amphipods

Cpposite relationship
Opposite relationship

§
§
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Table 11.__ Continued

Relationship Linear
Concentration of coefficient of
major chemical of potential Toxicological determination
concem (COPC)" endpoint evaluated A%
Grass Shrimp (Pa 11 } Studyf - Continued
Total mercury B. Percent of Surviving Females 043
Forming Mature Ovaries
Total mercury norm. o fines B 0.39
Methylmercury e Opposite relationship
Methylmercury norm. fo fines e 0.04
Aroclor 1268 — 0.27
Aroclor 1268 norm fo fines e 027
Aroclor 1268 norm. to fines and TOC ——— 0.08
Lead — 0.26
lL.ead nom. fo fines — Opposite relationship
Total PAHs (Method 1) — Opposite relationship
Total PAHs( Method 1) norm. to fines — Opposite relationship
Total PAHs (Method 2) e Opposite relationship
Total PAHs( Method 2) norm. to fines — Opposite relationship
Total mercury C. Percent of Surviving Females 0.17
Producing Embryos
Total mercury nom. {o fines —— 0.16
Methyvimercury — Opposite relationship
Methylmercury norm. {o fines R Opposite relationship
Aroclor 1288 e — 0.20
Aroclor 1268 norm fo fines — 0.20
Aroclor 1268 norm. to fines and TOC — 0.04
Lead B 0.69
Lead norm. to fines — 0.01
Total PAHs (Method 1) — 0.20
Total PAHs{ Method 1) norm. fo fines e Opposite relationship
Total PAHs (Method 2) ——e 0.21
Total PAHs( Method 2) norm. fe fines . 0.08




Table 11.__ Continued

Relationship Linear
Concentration of coefiicient of
major chemical of potential Toxicological determination
concemn (COPC)° endpoint evaluated A°

Grass Shrimp (Palaemopetes pugio) Study’ — Continued

Total mercury D. Percent of Embryos Hatching 0.20

Total mercury norm. to fines e 0.18

Methylmercury e Opposite relationship

Methylmercury norm. fo fines e Opposite relationship

Aroclor 12688 —_ 0.18

Aroclor 1268 norm o fines e 0.18 :
Arocior 1268 norm. to fines and TOC — 0.03 =
Lead e 0.54
Lead norm. to fines e 0.05 :
Total PAHs (Method 1) — 0.14

Total PAHs( Method 1) norm. to fines — 0.01

Totat PAHs (Method 2) e 0.13

Total PAHs( Method 2) norm. to fines —— 0.07

8creek surface sediment was 0 - 15 cm in depth.

Dy Method 1 for total PAHSs, only detected PAHs are addressed. Method 2 reflects concentrations of
detected PAHs pius 1/2 of the detection limits for non-detected PAHs.

“Coefficient of determination (r2‘) describes the percent of variability in toxicological endpoints that can be
explained by variation in chemical concentrations. The term "opposite relationship” refers to cases where
increased toxicity is associated with decreased chemical concenirations.

dToxicity reflected in this table could be associated with chemicais other than major COPC. For, example,
numerous metals other than mercury and lead were present in sediment, and dioxin was not evaluated in
sediment. Conversely, semivolatile organic chemicals (SVOCs) and pesticides were almost never detected in
sediment (Appendix C of Volume li of this report). s

®The amphipod study (Table 9) was conducted with sediment from five creek sampling stations in the
Marsh Grid (Stations B7, D9, H7, K7, and N2) and the Troup Creek reference location.

i‘The grass shrimp study (Table 10) was conducted with sediment from five creek sampling stations in the
Marsh Grid (Stations B7, D9, H7, K7, and N2), three stations in the southern part of the site (Stations 5, 7,
and 16), one station in the northern part of the site (Station 33), as well as the Troup Creek and Crescent
River reference locations.

%
|
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Table 13.__ Exposure assumptions for predators exposed to major chemicais of
potential concern (COPC) in environmental media of estuary at LCP Site
Food Sadiment Waber

Body Ingestion ingestion ingestion  Time-ussa Arsn-use
weight rats (kp, rate (kg, rate factor factor
Predator (g, wet wi)© Diet” cywiday® dywiday® (Uday®  (TUR) aus
Eiehes
Red drum 20 40% mummichogs 0.04 — 9 0 1 {year- 1
{Age group 1) 30% Bddier crabs wet v {sstimats  {sstimzde round
309% blue crebs (2% of not nek resident)
bordy weight)  avaliable)  aveilable)
Ragtieg
Damondback 0.4 80% fiddier crabs 0.00059 0.000027 [ 1 {year- 1
torrapin 10% mummichogs {0.4% o {4.8% of {estimale round
body weighty  food rais) not resident)
enmilable)
Blrds
Red-winged 0.037 0% insecis 0.0086 0.00017 0.0065 1 {year- 1
bischbirg 10% Sddier crabs {23% of 2% of round
body weight}  food rate) resident)
Clapper rail 0.28 85% fiddier crebs 0.025 0.0025 0.025 1 {year- 1
10% insects (9% of {(10% of round
5% mummichogs body weighty  food rate) resident)
Green heron 0.20 90% mummichogs 0.024 0.00048 0.023 1 (year- 1
5% biue crabs 12% of (2% of round
5% fiddier crabs body weight)  food rate) resident)
Hemmals
Barsh rabbit 1.0 100% cordgrass 0.088 0.0018 0.099 1 (yeas- 1
(9% of {2% of round
body weight) food rate) resident)
Raccoon 37 45% §ddier crabs 0.20 0.019 8.32 1 (yoer- 1 and
45% blue crabs {5% of (9.4% of round 03
10% mummichogs  body weight)  food rade) resident)
River otter 8.7 30% mummichogs 0.33 0.015 0.55 1 {year 1 and
50% sitver perch (5% of {4.5% of round D856
10% fiddier crabs body weighl)  Tood rate) resident)

10% bilue crabs

MmmmmermmmmaﬁumwmUSEPA‘3(1993)%WWWM
mummmmmmwmm:mddmﬁmmsm, 1994),
diamondback terrapin (Allen and Liteford, 1955), red-winged biackbird (Orians, 1861), clapper rall (USGS, Undated), green
heron (U. Gueiph, 2000), and marsh rabbit (U. Michigan, 1999). Whenever available, body weigits for adult fsmales (i
memmmwmmmwamwmmm”mw

Mdmmmmaﬁympwtaiwddiasmpovted in the generd scientific Bterature, but are limited to food
tems that were collected in this investigation.

“Food ingestion rate of the red drum Is desived from Evans and Engel (1994). Food ingestion rates of other predators are
derved as functions of wildife body weights by the allometric equations developed by Negy (1987). Spedific equations
employed are — 1) diamondback texrapin: equation Ror insectivorous lizards, the only aveilable equation); 2) red-winged
btadcbird:equaﬁon!nrpasseﬁnebkds;S)Gwparﬂs;dgmhelm:aquaimbr'ﬂbim’ﬂmawhrabbit
equ&bnbrhmﬁmsmmnmds:a&ds)mmdmutxequaﬁonfw'ﬂmmdm'

Mmmim@mm&dpmddmmdmﬂedasmmﬁmsdmbodhgmraesaotxxdinqtomegm
retationships developed by Beyer et &, (1994).

'Wa!ering&sﬁonmdpmed&mmdeﬁvedwﬁmcﬁonsdpredmbwymghhbymaaﬁaneuipeqm
developed by the USEPA (1983) for birds and mammals.

1AUFs other than 1 are based on the following vitel statistics of affected predators:
— Raccoon: utilizes marsh habitat only sbout 30% of the time, with remainder of the time distributed betwesn
grassy/shrub and wooded areas {(Hanman and Stains (1979), thereby justifying an AUF of 0.3 for the LCP Site
— River otter: 295 ha of female foraging area (Foy, 1984) vs. 195 ha of marsh at the LCP Site = AUF of 0.66

{



"able 14._Toxicity reference values (TRVs) for predators exposed to major chemicals of potential

concemn (COPC) in environmental media of estuary at LCP Site
Major chemicad of Type
potential concem of
Predator (COPC) TRV Referencelcomments”
ishes (red drum) Methyimercury LOAEL = 0.30 Median highest LOAEL reported for 7 species of mostly freshrwater fishes
monitored for various toxcological sffects {as reviewed by Diflon, 2001}
NOAEL = 0.15 Median highest NOAEL reporied for 7 species of mostly freshwater fishes
monitored for various taxicological effects (as reviewed by Dition, 2001}
PCBs {Aroctor 1268} LOAEL =15 Study (40 days exposure and 300 days subsequent monitoring) of marine
NOAEL = 1.8 sminnow reproduction after exposure io Clophen A58 (Bengisson, 1880;
as identified by Huston, 2001)
Reptiles (diamond- Inorganic Mercury LOAEL =35 Assume LOAEL and NOAEL derived for birds exposed 10 inorganic
back terrapin) NOAEL =175 mercury are applicable to reptiles
Methyimarcury LOAEL =5 Study of single gavage dose of chemical to juventiie alfigators
interpreted by Sprenger et al. (1987)
NOAEL = 0.5 L OAEL-o-NOAEL uncertainty factor of 10 applied 1o alfigator LOAEL
PCBs (Aroclor 1268) LOAEL =32 Study {3 weeks) of Caspian terrapin metabolism after exposure o Aroclor
1284 (Yawex el &, 1983) interpreted by Sprenger et & {1997)
NOAEL = 0.32 L OAEL-to-NOAEL uncertainty factor of 10 applied to terrapin LOAEL
Lead LOAEL =28 Assume LOAEL and NOAEL desived for birds exposed io lead
NOAEL =0.28 are applicable to reptiles
PAHs (Total PAHS) LOAEL =137 Assume LOAEL and NOAEL derived for birds exposed 1o PAHs
NOAEL =14 are applicable to reptiles
Birds {red-winged Inorganic mercury LOAEL =35 Assumptions pertaining to ingestion rate and body weight
blackbird, clapper NOAEL =17.5 applied to study of chicken reproduction {Scott, 1977)
rail, green heyon) Methyimercury LOAEL = 0.078 Three-generation study of mallard reproduction (Heinz, 1979)
NOAEL = 0.039  Mallard LOAEL / 2 (UF, recommentded by USEPA, 1995)
PCBs (Arocior 1268} NMOAEL =13 Study (9 weeks) of weight gain, livability, fertiity, egg weight, and egg-shelt
thickness of chickens after exposure to Arocios 1268 (Lillie et 2., 1974, as
igentified by Huston, 2001}
LOAEL =13 NOAEL-to-LOAEL adjustment factor of 10 applied to chicken NOAEL
Lead NOAEL =0.28 Study (11 days) of European starling survival (Osbom &t =, 1983) /10
{subchronic-to-chronic uncertainty factor)
LOAEL =28 NOAEL-to-LOAEL adjustment factor of 10 applied to starling NOAEL
PAMs (Total PAHS) LOAEL =137 Study (5 days) of iymphocyte blastogenesis In adult starlings exposed fo
7,12 -DMBA, a high«mdecu%amveigm PAH (Trust et s, 1994, a3 interpreted
py Huston, 2001)
NOAEL =14 LOAEL-10-NOAEL adjustment factor of 10 applied to starling { OAEL
BMammals {marsh inorganic mercury NOAEL = 14 Study (2 years) of rat reproduction and development (Fitzbugh et al.,1950)
rabbit, raccoon, LOAEL = 140 NOAEL-to-LOAEL adjustment factor of 10 applied to rat NOAEL
river otter) Methylmercury LOAEL = 0.027 Study (93 days) of survival, anorexia, and atada of mink
NOAEL = 0.018  (Wobeseret al., 1978) 7 10 (UFs recommended by USEPA, 1885)
PCBs (Arocior 1268) LOAEL =03 Study (287 days) of mink reproduction after exposure 10 Arpcior 1254
(Aulerich and Ringer, 1977)
NOAEL = 0.03 Mink LOAEL for Aroclor 1254 110 (UFL recommenced by USEPA, 1995)

A



Table 14.__ Continued

Major chemical of Type
potential concem of :
Predator {COPC) TRV® Reference/comments”
Mamn)ats (margh tead LOAEL =0.32 Study of chronic dog toxicity (Demayo et al., 1882}
rabbit, raccoon, NOAEL =0.032 LOAEL-40-NOAEL uncertainty factor of 10 applied to dog LOAEL
river otter) ~ PAHs LOAEL = 10 Study (10 days of adult female exposure and 42 days of subsequent
Continued monitoring of young) of fertifity of mice exposed tc benzo(a)pyrene, a high-
molecular-weight PAH (MacKenzie and Angevine, 1981, as identified by
Huston, 2001)
NOAEL = 1 LOAEL-o-NOAEL adiustment factor of 10 applied fo mouse LOAEL

aAcrony«rserrpiowd in this calumn are — NOAEL {no observed adverss effect lavel), LOAEL (lowest cbserved adverse effect level),
UF, {LOAEL-4o-NOAEL uncertainty factor), and UFg {subchronic-to-chronic uncertainty factor). Unit of messurement for avian, mammalisn,

and reptifian TRVs is mg/kg BW/day. Unit of measurement for fish TRVs is mglkg (wet wi).



fable 15._ Mean estimated environmental exposures (EEESs), toxicity reference values (TRVs), and associated
hazard quotients (HQs) for predators exposed to major chemicals of potential concern (COPC) in environmental

media of estuary at LCP Site”

Major Mean
chernical of estimated
potential Location in environmental Toxicity reference value TRV Mean hazard quotient -- HQ
concem study area exposure -- EEE {mg/ kg BW/'day)C {(EEE/ TRV)d
b
{COPC) {sampling station) (mg/kg BW/day) LOAEL NOAEL LOAEL NOAEL

Bed Drum {Scizenops ocellatus}

Methyl Purvis Creek 0.74 0.30 0.15 2.5 4.9
mercury Reference Localions
Troup Creek 0.04 0.30 0.15 0.13 0.27
Crescent River 0.04 0.30 0.15 0.13 0.27
Aroclor Purvis Creek 3.2 15 1.6 0.21 2.0
1268 Reference Locations
Troup Creek 0.41 15 1.6 0.027 0.26
Crescent Biver 047 15 1.6 0.031 0.29

miamondback lerrapin (Malaclemys terrapin}

inorganic Southern Part of Stte
mercury By “"AB"® seepage from land ¢.0021 35 17.5 0.000060 0.00012 v
Main Canal -- upsiream (25} 0,0018 35 17.5 0.000051 0.00010 p
Mouth of Purvis Creek (28) 0.00029 35 17.5 0.0000083 0.000017 s
Reference Locations %
Troup Creek 0.000071 35 7.5 0.0000020 0.0000041 ¢
Crescent River 0.000024 35 17.5 0.00000069 0.0000014 :
Methyl- Southem Pant of Site PR -
mercury By "AB" seepage from land 0.0025 5 0.5 0.00050 0.0050
Main Canal -- upstream {25) 0.0017 5 0.5 0.00034 0.0034
Mouth of Purvis Creek {28} 0.00060 5 0.5 0.00012 0.0012
Reterence Locations i
Troup Creek 0.00012 5 0.5 0.000024 0.00024
Crescent Biver 0.000061 5 0.5 0.000012 0.00012
Aroclor Southem Par of Site }
1268 By "AB" seepage from land 0.012 3.2 0.32 0.0038 0.038 £
Main Canal -- upstream {25} 0.0084 3.2 .32 0.0026 0.026 :
Mouth of Purvis Creek (28) 0.0025 3.2 QSZ 0.00078 0.0078
Reference Locations
Troup Creek . 0.00069 3.2 0.32 0.00022 0.0022
Crescent River 0.00075 32 0.32 0.00023 0.0023
Lead Southem Pan of Site
By "AB" seepage from land G.108 2.8 0.28 4.039 0.39
Mam Canal -- upstream (25) 0.011 2.8 0.28 0.0039 0.039
Relerence Locations
Troup Creek 0.0094 2.8 0.28 0.0034 0.034 ?
Crescent River 0.0065 238 0.28 0.0023 0.023

Red-Winged Blackbird {Agelaius phoeniceus)

Inorganic Southem Pan of Sde

mercury Main canal -- downstream (26) 0.020 35 17.5 0.00057 0.0011
Methyl- Southern Part of Site

mercury Man canat -- downsiream (26) 0.012 0.078 0.039 0.15 0.31
Aroclor Southem Pan of Site

1268 Main canal -- downsiream (26) 0.072 13 1.3 0.0055 0.055
tead Southemn Parnt of Site

Main canal -- downstream (26} 0.38 2.8 0.28 0.14 1.4




Table 15.__Continued

Mean
chemical of sstimated
potential Location in environmerkal Toxicity referenca value ~TRY fdesn harard quodient — HO
concern study area exposure — EEE {mglkg BWfdsy)c (EEE TRV}d
(COPC) {sampling station) {mgkg BWiday) LOAEL NOAEL LOAEL NOAEL
Clapper Rall (Rallus longlrostis |
inorganic
mercury By "AB" seepage from land 0.041 35 175 0.0012 0.0023
Main Canal - upstream (25) 0.037 35 17.5 0.0011 0.0021
Mouth of Purvis Creek (28) 0.0083 35 17.5 0.00024 0.00047
Reference Locations
Troup Cresk 0.0028 38 17.5 0.000083 0.00017
Crescent River 0.00045 35 17.5 0.000013 0.000028
Methyi- Southern Part of Site
mercury By "AB" seepage from tand 0.048 0.078 0.039 0.62 1.2
= Main Cang — upstream (Z5) 0.030 0.078 0.038 0.38 0.77
) fouth of Purvis Creek (28) 0.011 0.078 0.039 0.14 0.28
' Reference Locati
Troup Creek 0.0027 0.078 0.038 0.035 0.088
Crescent River 0.0013 0.078 0.039 0.017 0.033
Arocior Southern Part of Site i
1268 By "AB" seapage from land 0.24 13 1.3 0.018 0.18
Main Canal -- upstream (25) 0.17 13 13 0.013 0.13
Mouth of Purvis Creek (28) 0.048 13 13 0.0038 0.038
Reference Locations
Troup Creek 0.018 13 1.3 0.0012 0.012
Crescent River 0.016 13 1.3 0.6012 0.012
Leadt Southem Part of Site .
By “AB* seepage from land 29 28 0.28 1.0 10
Main Canal — upstream {25) 0.30 28 0.28 0.11 14
Reference Locations
Troup Creek 0.32 2.8 0.28 a.11 1.1
Crescent River 0.16 28 0.28 0.057 0.57




Table 15.__ Continued

Major Mean
chemical of estimated
potendial {ocation m environmental Toxcity refarence vaiue —TRY sean hazard quotiert —~ HQ
concern study area exposwrs ~ EEE {magl kg BWiday)”® (EEE I TRY)"
{COPC) (sampling station) (mgkg BWiday)” LOAEL NOAEL LOAEL NOAEL
Greon Heron {Butorides stristus)
inprganic Seuthern Part of Slie
mercury Easiern Creek — upsiream (8) 0.27 35 17.5 0.0077 0.015
Eastern Creek ~ downsiream (9) 0.0050 35 17.5 0.00014 0.00028
Western Cresk Compiex (13} 0.017 35 7.5 0.00049 0.00097
N )
Near oid oil-processing site {33} 0.0028 35 17.5 0.000074 0.00015
Reference Lotations
Troup Creek 0.00060 35 §7.5 0.000017 0.000034
Crescent River 0.000052 35 17.5 0.0000015 0.0000030
Meghyl- Southern Part of Site )
mercury Eastern CreeX — upsiream (8} 0.058 0.078 0.039 D74 1.5
Esstern Crask — downsiream (8} 0.058 0.078 0.038 1.3 5
Western Creehk Complex {13) 0.050 0.078 0.03% 0.84 43
Morthern Part of Site
Nesr old oil-processing site (33) 0.058 0.078 0.038 074 i3
Referance Locations
Troup Creek 0.0049 0.078 0.039 0.083 0.13
Crescent River 0.0035 0.078 0.039 0.045 0.060
Aroclor Southern Part of Site s
1268 Eastern Creek ~— upstream {8} 0.24 13 1.3 0.018 0.18 H
Eastarn Craek - downsiraam (3} 0.18 13 13 0.015 0.15
Western Creek Complex (13) 0.098 13 13 0.0075 0.075
Nerthern Pat of Site
Near okd cil-processing site (33) 0.10 13 1.3 0.0077 0.077
Reference Locations
Troup Creek 0,028 13 13 0.0020 0.020
Crescent River 0.024 13 1.3 0.0018 0.018
Lead Southern Part of Site
Western Cresk Compiex {13} 0.24 238 D.28 D.o8s 0.88
Northern Part of Site
Near old oil-processing site (33} 2.9 28 2.28 1.0 40
Reference Locations
Troup Creek 0.34° 28 0.28 0.12 1.2
Crescent River ) 0.11 2.8 0.28 0.038 0.39

i



Table 15.__Continued

Weor Mean
i potertial Location in environmentsl Toxiciy reference value ~TRV Mean hazard quotient — HQ
concem study area exposure - EEE {mg/kg BWlday)c (EEE/ TRV)d
{COPC) {sampling station) (mgfkg Bwiday)” LOAEL NOAEL LOAEL NOAEL
#arsh Rab 1
inorganic Southem Part of Site
mercury Main Canal —upstream (25) 0.015 140 14 0.00011 0.0011
$Aain Canal - downstream (26) 0.0057 140 14 0.000041 0.00041
Streamiet fo Main Canal (18) 0.0035 140 14 0.000025 0.00025
Eastern Creek (22) 0.041 140 14 0.00028 0.0026
Westem Creek Compilex (27} 0.0074 140 14 0.000053 0.00053
houth of Purvis Creek (28) 0.0028 140 14 0.000021 0000214
- Northemn Part of Site
o Near old oli-processing site (40) 0.0038 140 14 0.000027 0.00027
B Northern Creek (42) 0.0040 140 14 0.000028 0.00028
Western Part of Site
Mouth of central creek (48} 0.0038 140 14 0.000026 0.00028
Reference Locafions
Troup Creek 0.00088 140 14 0.0000061 $.000081
Crescent River 0.00045 140 14 0.0000032 0.000032
#othyl- Southern Part of Site
mercury Main Canal ~upstream (25) 0.00053 0.027 0.016 0.020 0.033
Mgin Canal -- downstream (26) 0.000099 0.027 0.016 0.0037 0.0062
Streamiet to Main Canal (19) 0.00011 0.027 0.016 0.0041 0.0068
Eastern Creek (22) 0.00067 0.027 0.016 0.025 0.042
Western Creek Complex (27) 0.000063 0.027 0.018 0.0023 0.0039
Mouth of Purvis Creek (28) 0.000080 0.027 0.018 0.0030 0.0050
Northern Part of Site
Near old oil-processing site (40) 0.00024 0.027 0.016 0.0089 0.015
Northern Creek (42) 0.00014 0.027 0.016 0.0052 0.0088
Westem Part of Site
Wouth of central creek {46) 0.00010 0.027 0.018 0.0037 0.0082
Reference Locations
Troup Creek 0.000032 0.027 0.016 0.0012 0.0020
Crescent River 0.000029 0.027 0.018 0.0011 0.06018
« Arocior Souther: Part of Site i
o 1268 Main Canal — upstream (25) 0.011 03 0.03 0.037 0.37
Main Canal - downstream (26) 0.022 0.3 .03 0.073 073
Eastermn Creek (22) 0.028 0.3 0.03 0077 0.77
Red .
Troup Creek 8.017 03 0.03 0.057 0.57
Crescem River 0.018 03 0.03 0.0083 Q.83
Lead Southem Part of Site
#4gin Canal —upstream (25) 0.34 0.32 0.032 14 he
#ain Cangl — downstream (26) 4.33 0.32 0.032 1.0 190
Streamie! to Main Canal (19) 0.24 0.32 0.032 0.75% 75
Eastern Creek (22) 0.36 0.32 0.032 1.4 41
Western Creek Compilex {27) 0.25 0.32 0.032 078 78
Mouth of Purvis Cresek (28) 0.27 0.32 0.032 084 84
Northemn Part of Bite
Near oid oil-processing site (40) 0.69 032 0.032 22 22
Northem Creek {42) .38 032 0.032 12 12
Western Part of Site
Mouth of central creek (46} 032 0.32 0.032 10 10
Reference Locations
Troup Creek 0.22 0.32 0.032 0.68 6.8

Crescent River 0.31 0.32 0.032 0.97 8.7




"able 15.__Continued

Major Mean P
chemical of estmated §
potential Location in environmental Toxicity reference valug TRV Mean hazard guoBent — HQ
concam study area exposure — EEE (mg) kg BWiday)® gee TRV {
(COPC) {sampfing station) (mgkg BWiday) LOAEL NOAEL LOAEL NOAEL
Raccoon {Procyen !otor)’
norganic Southern Pait of Site
NBTCUTY By "AB" seepage from and 0.015/0.0045 140 14 0.00011 7 0.000032 0.0011 /7 0.00032
Main Canal — upsiream (25) 0.014 7 0.0042 140 14 0.00010 7 5.000030 0.0010/ 0.00030
Mouth of Purvis Creek (28) 0.0038/0.001 140 14 0.000027 1 0.000007¢ 0.00027 / 0.000079
Reference Locations
Troup Creek 0.00157 0.00045 140 14 0.000011 / 0.0000032 0.00011 / 0.000032
Crescert River 0.00015 7 0.00045 140 14 0.0000011 / 0.0000032 0.000011/ 0.000032
Mothyl- Southern Part of Si
METCRY By "AB" seepage from land 0.058 /1 0.017 0.027 0.048 24/083 35144
Main Canal — upstream (25) 0.054/0.018 0027 0.016 26/058 34710
Mouth of Purvis Creek (28) 0.048 /7 0.014 0.027 0.018 1.7/082 2.5/088
Reference Locations
Troup Creek 0.0027 / 0.00081 0.027 0.018 0.10/70.030 0.17 7 0.051
Crescent River 0.0025/ 0.00075 0.027 0.016 0.083/0.028 0.18 1 0.047
Aroclor Southern Part of Site
1268 By "AB" seepage from land 0.1040.030 03 0.3 0.33/0.10 3.3/1.0
Main Canal — upstream (25) 0.078/0.024 03 0.03 0.2670.080 28/080
Mouth of Purvis Cresk (28) 0.036/0.011 0.3 0.03 0.12/0.037 127037
Refesence Locations
Troup Creek 0.0088/0.0028 0.3 0.03 0.028/0.0087 0.29/0.087
Crescent River £.011/0.0033 0.3 0.03 0.037/0.011 0.37 1 0.11
Lead Southern Part of Site
By "AB" seepage from lend 1.3/0.39 0.32 0.032 419712 41712
Main Cenal — upstream (25} 0.18/0.048 0.32 0.032 0.50/0.15 50745
Referencs Locations
Troup Creek 0.1870.054 0.32 0.032 0567017 56117
Crescent River 0.084 /0.028 0.32 0.032 0.28170.088 2%/088

e
3
3
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Table 15._ Continued

#Major
chemical of Mean
potential Location in estimated Toxichy reference value TRV Mean hazard quotient — HQ
d
concern study area exposure - EEE {mg/ kg BW/day)C (EEE/TRV)
(COPC) (sampling station) {mg/kg BW/day)D LOAEL NOAEL LOAEL NOAEL
River Otter ({utra canadensis)f
Inorganic Southem Part of Site
mercury Eastemn Creek - upstream (6} 0.25/0.16 140 14 0.0018/0.0011 0.018/0.011
Eastern Creek - downstream (8} 0.0044 / 0.0029 140 14 0.000031 7/ 0.000021 0.00031/0.00021
Westem Creek Complex {13) 0.016/0.011 140 14 0.00011 /0.000079 0.0011/70.00078
Northem Part of Site
Near oid oil-processing site (33) 0.0021/0.0014 140 14 0.000015/0.000010  0.00015/ 0.00010
Reference Location
Troup Creek 0.00056 / 0.00037 140 14 0.0000040 / 0.0000026 0.000040/ 0.000026
wMethyl- Southem Par of Site
mercury Eastern Creek -- upstream (6) 0.072/0.048 0.027 0.018 27718 4.5/3.0
Eastern Creek -- downstream (9) 0.076/0.050 0.027 0.016 28/18 48/31
Westem Creek Complex {13) 0.069 7 0.046 0.027 0.016 2867117 43128
Northem Part of Site
Near old oil-processing site {33} 0.072/0.048 0.027 0.016 27118 45730
Reference Location
Troup Creek 0.0053/0.0035 0.027 0.016 0.20/0.13 0.33/0.22
Aroclor Southem Part of Site
1268 Eastemn Creek -- upstream (6} 0.12/0.079 0.3 0.03 0.40/0.26 4.0/286
Eastern Creek -- downstream {9} 0.11/0.073 0.3 0.03 0.37/0.24 3.7/24
Westem Creek Complex {13} 0.092/0.061 0.3 0.03 0.31/0.20 3.1/20
Northem Part of Site
Near old oil-processing site (33) 0.097 /0.064 03 0.03 032/0.21 Co3.2/24
Reference Location
Troup Creek 0.01370.0086 0.3 0.03 0.043/0.029 0.43/029
Lead Southem Part of Site
Western Creek Complex (13) 0.11/70.073 0.32 0.032 0.34/0.23 34/23
Northem Part of Site
tear old oil-processing site (33) 0.45/0.30 032 0.032 1.4/094 i4/84
Reterence Location
Troup Creek 0.10/0.066 0.32 0.032 0.31/021% 31721

3o ats are not addressed in this table since PAHs were almos

i never detected in prey of predators and, when detected, usually occurred at

less than reporting limits at the reference locations. Worksheets pertaining to this sable are contained in Appendix | of Volume 11 of this report.

Assumptions on which EEEs are based are pre

STRYs are reviewed in Table 14. TRVs for red drum is expressed as mg/kg (wet wi)

HQs greater than 1 are identified in bold printin this table.

®EEEs, as well as LOAEL and NOAEL HQs, tor raccoons are presented |

mark} and for an AUF of 0.3 {the values 1o the right of the "/").

'rEEs. as well as LOAEL and NOAEL HQs, for river ofters are presen

AUF of 0.66 (the values to the rnght of the "/}

sented in Table 13. EEE for red drum is expressed as mg/kg (wet wi).

or an area-use-factor (AUF) of 1 (the values to the feft of the °/"

led for an AUF of 1 (the values o the left of the "/ mark) and for an



le 16, Maximum estimated environmental exposures (EEEs), toxicity reference values (TRVs),

\nd associated hazard guotients (HQs) for predators exposed to major chemicals of potential
:oncern (COPC) in environmental media of estuary at LCP Site®

Major Maximum
ymical of ‘ estimated
stential Location in environmental Toxicity reterence value -TRY Maximum hazard quotient - HQ
c d
oncem study area exposure -- EEE (mg/ kg BW/day) (FEE/TRVY)
. .
SGPCY {sampling station) (ma/kg BW/day) LOAEL NOAEL LOAEL NOAEL

Red Drum {Scisenops ocellatus)

hyi- Purvis Creek 1.1 0.30 0.15 3.7 7.3
‘cury Reterence Locations
Troup Creek .06 0.30 0 0.20 0.40
Crescent River 0.06 0.30 0.15 0.20 0.40
wclor Purvis Creek 4.3 15 16 0.2% 2.7
8 Reference Locations
Troup Creek 0.41 15 1.6 0.027 028
Crescent River 047 15 1.6 0.031 0.29
Diamondback terrapin {Malaclemys terrapiny
thyl- Southern Part of Site
rrcury By "AB" seepage from land 0.06026 5 0.5 (.00052 0.0052
Main Canal - upstream (25) 0.0016 5 0.5 0.00032 0.0032
Mouth of Purvis Creek (28) 0.00068 5 0.5 0.00014 0.0014
Reference Locations
Troup Creek 0.00014 5 0.5 0000028 0.00028
Crescent River 0.000085 5 0.5 0.000017 0.00017
‘oclor Southern Part of Site
68 By "AB" seepage from fand 0.018 32 0.32 0.0056 0.056
Main Canal - upstream (25) 0.0096 32 0.32 0.0030 0.030
Mouth of Purvis Creek (28) 0.0031 3.2 0.32 0.00087 0.0097
Reference Locations
Troup Creek 0.00075 3.2 0.32 0.00023 0.0023
Crescent River 000083 3.2 0.32 0.00026 0.0026
ead Southern Part of Site
By "AB" seepage from land 0.13 2.8 0.28 0.046 0.46
Main Canat — upstream (25} 0013 2.8 0.28 0.0046 0.046
Reterence Locations
Troup Creek 0.013 2.8 0.28 0.0046 0.045
Crescent River 0.0082 2.8 0.28 0.0029 0.029
Red-Winged Blackbird {Agelaius phoeniceus)
dethyl- Southern Part of Site
nercury Main canal - downstream (26} 0.012 0.078 0.039 0.15 0.31
arocior Southern Part of Site
1268 Main canal -- downstream {26} 0.076 13 1.3 0.0058 0.058
Lead Southern Part of Site

Main cana! - downstream {26) 0.39 28 0.28 0.14 1.4




Table 16.  Continued

Major Maximum
chemical of estimated
potential Location in environmenial Toxicity reference value --TRV Maximum hazard quotient -- HQ
: c d
concermn study area exposure - EEE {mg/ kg BW/day} (EEE/ TRV}
b
(COPC) (sampling station) (mg/kg BW/day) LOAEL NOAEL LOAEL NOAEL
:i Clapper Rail {Rallus longirostris }
f& Methyl- Southern Part of Site
"3’ mercury By "AB" seepage from land 0.051 0.078 0.039 0.65 1.3
Main Canal -- upstream (25) 0.032 0.078 0.038 0.41 0.82
Mouth of Purvis Creek (28) 0.012 0.078 0.039 0.15 0.31
Reference Locations
Troup Creek 0.0031 0.078 0.038 0.040 0.079
Crescent River 0.0019 0.078 0.039 0.024 0.049
Aroclor Southern Part of Site
1268 By "AB" seepage from land 0.34 13 13 0.026 0.26
Main Canal -- upstream (25) 019 13 1.3 0.015 0.15
Mouth of Purvis Creek {28) 0.060 13 1.3 0.0048 0.046
Reierence Locations
Troup Creek 0.016 13 1.3 . 0.0012 0.012
Crescent River 0.018 <13 1.3 0.0014 0.014
Lead Southern Part of Site
By "AB" seepage from land 3.3 2.8 0.28 1.2 12
Main Canal -- upstream (25} 0.34 2.8 0.28 0.12 1.2
Retference Locations
Troup Creek 0.41 2.8 0.28 0.15 1.5
Crescent River 0.20 2.8 0.28 0.071 0.71
Green Heron {Butorides striatus )
Methyl- Southem Pan of Site
mercury Eastern Creek - upstream (6) 0.064 0.078 0.039 0.82 1.6
Eastern Creek -- downstream (9) 0.11 0.078 0.039 1.4 2.8
Western Creek Complex {13) 0.057 0.078 0.039 0.73 1.5
Nonhermn Part of Site
0.067 0.078 0.039 0.86 1.7
Troup Creek 0.0062 0.078 0.039 0.079 0.16
Crescent River 0.0062 ¢.078 0.039 0.079 0.18
Arocior
1268 } 0.36 13 1.3 0.028 0.28
Creek - downstream (9} 0.30 13 1.3 0.023 0.23
Western Creek Complex {13} 0.13 13 1.3 0.010 0.10
Northern Part of Site
Near cld oil-processing site (33) 0.14 13 1.3 0011 0.11
Reference Locations
0.027 13 1.3 0.0021 0.021
0.027 13 1.3 0.0021 0.021
Lead
0.35 2.8 0.28 012 1.2
7.6 2.8 0.28 2.7 27
0.68 2.8 0.28 0.24 2.4

013 28 0.28 0.046 0.46




Table 16.__Continued

Major Maximum
chemical of estimated
potential Location in snvironmental Toxicity reference value TRV Maximum hazard guotient - HQ
concemn study area exposure - EEE {mg/ kg B\/\l/day)C ‘ (EEE /TR\/)d
U U A ——
. . b
(COPC) (sampling station} {ma/kg BW/day} LOAEL NOAEL LOAEL NOAEL

Marsh Rabbit {Sylvilagus palustris}

Methyl- Southern Part of Site
mercury Main Canal --upstream (25} 0.000568 0.027 0.016 0.021 0.038
Main Canal -- downstream (263 0.00012 0.027 0.018 0.0044 0.0075

Streamiet to Main Canal {19} 0.00014 0.027 0.018 0.0052 00088
Eastemn Creek (22) 0.00086 0.027 0.016 0.032 0.054
Western Creek Complex {27} 0.000082 0.027 0.016 0.0030 4,005
Mouth of Purvis Creek (28) 0.00011 0.027 0.018 0.0041 0.0069
Northern Part of Site
Near old oil-processing site (40} 0.00028 0.027 0.0186 0.0096 0.016
Northemn Creek (42) 0.00015 0.027 0.016 0.0056 0.0094
Western Part of Site
Mouth of central creek {46) 0.00013 0.027 G016 0.0048 0.0081
Reference Locations
Troup Creek 0.000048 0.027 0.016 0.0018 0.0030
Crescent River 0.000037 0.027 0.016 0.0014 0.0023

Aroclor Southern Part of Site

1268 Main Canal -- upstream (25) 0.019 0.3 0.03 0.063 063
Main Canal -- downstream (26) 0.035 0.3 0.03 0.12 1.2
Eastern Creek (22) 0.028 0.3 0.03 0.093 0.93
Reference locations
Troup Creek 0.020 0.3 0.03 0.067 067
Crescent River 0.020 0.3 0.03 0.087 067

Lead Southern Part of Site
Main Canal --upstream (25} .41 0.32 0.032 1.3 13
Main Canal -- downstream (263 0.486 0.32 0.032 1.4 14
Sireamlet to Main Canal {19} 0.26 0.32 0.032 0.81 8.1
Eastern Creek (22) 0.39 0.32 0.032 1.2 12
Westemn Creek Complex (27} 0.31 0.32 0.032 0.97 9.7
Mouth of Purvis Creek (28) 0.31 0.32 0.032 0.97 9.7
Northern Part of Site
Near old oil-processing site (40} 0.91 0.32 0.032 2.8 28
Northern Creek {42} 0.53 0.32 0.032 1.7 17
Westemn Part of Site
Mouth of central creek (46) 0.36 0.32 0.032 1.1 11

Reference Locabions
Troup Creek 0.25 0.32 0.032 0.78 7.8
Crescent River Q.41 0.32 0.032 1.3 13
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Table 16.__Continued

Major Maximum
chemical of estimated
potential Location in environmental Toxicity reference value --TRV Maximum hazard quotient - HQ
d
concem study area exposure -- EEE {mg/ kg BW/day)C (EEE / TRV)
b
(COPC) (sampling station) (mg/kg BW/day) LOAEL NOAEL LOAEL NOAEL
Raccoon {Procyon !o:or}e
Methyl- Southern Part of Site
mMercury By “AB" seepage from land 0.075/0.022 0.027 0.016 2.8/081 47714
Main Canal -- upstream (25) 0.071/0.02% 0.027 0.016 2.6/0.78 44713
wouth of Purvis Creek {28) 0.062/0.019 0.027 3.016 2.3/07¢ 3.9/1.2
2 Reference Locations
Troup Creek 0.0038/0.0011 0.027 0.016 0,147 0.041 0.24/7.069
Crescent River (.0042 / 0.0013 0.027 0.016 0.16/0.048 0.26/0.081
Aroclor Southem Part of Site
1268 By "AB" seepage from land 0.1570.045 0.3 0.03 0.50/0.15 50715
WMain Canal - upstream (25) 0.096/0.029 0.3 0.03 0.32/0.097 3.2/0.97
Mouth of Purvis Creek (28) 0.048/0.015 0.3 0.03 0.16/ 0.050 1.6/0.50
Reference Locations . ’
Troup Creek 0.010/0.0030 0.3 0.03 0.033/0.010 0.33/0.10
Crescent River 0.014 /0.0042 0.3 0.03 (0.047 /0.014 0.47/0.14
Lead Southern Part of Site
By "AB" seepage from land 1.5/045 0.32 0.032 4.7/14 47714
Main Canal -- upstream (25) 0.21/0.063 0.32 0.032 0.66/0.20 6.6/2.0
Reference Locations
Troup Creek 0.22/0.066 0.32 0.032 0.69/70.21 6.9/2.1
Crescent River 0.13/0.039 0.32 0.032 0417012 4.1/1.2
. R
River Otter {Lutra canadensis)
Methyi- Southern Part of Site
mercury Eastern Creek - upstream (6) 0.089/70.065 0.027 0.016 3.7/2.4 8.2/4.1
Eastemn Creek — downstream (9) 0.10/0.086 0.027 0.016 37124 6.274.1
Western Creek Complex (13} 0.096 /0.063 0.027 0.016 3.6/23 6.0/3.9
Northern Part of Site
Near old oil-processing site (33) 0.098/0.065 0.027 0.016 36/2.4 6.1/4.1
Reference Location
Troup Creek 0.0066 / 0.0044 0.027 05.016 0.24/0.18 0.41/028
Arocior Southern Par of Site
1268 Eastern Creek -- upstream (8) 0.19/0.13 0.3 0.03 0637043 63743
Fastern Creek -- downstream (3} 017 /0.11 0.3 0.03 0.57 /037 57137
Western Creek Complex (13) 0.15/0.099 0.3 0.03 0.50/0.33 5.0/33
Northern Part of Sile
Near old oil-processing site (33) 0.15/70.089 03 0.03 0.50/0.33 50/33
Reference Location
Troup Creek 0.021/0.014 0.3 0.03 0.070/0.047 0.70/0 47
Lead Southern Part of Site
Western Creek Complex (13) 0.14/0.092 0.32 0.032 0447029 44129
Northemn Par of Site
Near old oil-processing site (33) 11/073 0.32 0.032 3.4/23 347123

Reference Location
Troup Creek 0.17/0.11 0.32 0.032 0.53/0.34 53/34




Table 16._ Continued

85 AHs are not addressed in this table since PAHs were aimost never detected in prey of predators and, when detected, usually
occurred at less than reporting limits at the reference locations. in addition, inorganic mercury is not addressed in the table
because mean HQs for inorganic mercury (Table 15)are 2105 orders-of-magnitude jess than unity (1), and maximum HQs
clearly would not exceed 1. Worksheets pertaining to this table are contained in Appendix | of Volume Il of this report.

bAssumptions on which EEEs are based are presented in Table 13. EEE for red drum is expressed as mg/kg (wet wi).
“TRVs are reviewed in Table 14. TRVs for red drum is expressed as mg/kg {wet wi).
®Has greater than 1 are identified in bold printin this table.

eEEEs, as well as LOAEL and NOAEL HQs, for raccoons are presented for an area-use-factor {(AUF) of 1 (the values to the
left of the */* mark) and for an AUF of 0.3 (the values to the right of the */"}.

iEEES, as well as LOAEL and NOAEL HQs, for river otters are preéented for an AUF of 1 (the values 1o the lefl of the /" mark)
and for an AUF of 0.66 {the values to the right of the "/").

&
B
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Table 17.__ Frequency of occurrence of hazard quotients (HQs) greater than unity (1) for predators
exposed to major chemicals of potential concern (COPC) in environmental media of estuary

., a
at LCP Site
Major
chemical of
potential
concem Mean HQs Maximum HQs
{copPcy LOAEL NOAEL LOAEL NOAEL General characteristics of elevated HQs
Red Drum {Scisenops ocellatus )
Methyl- $of 1{100%) 1 of 1(100%) 1of1(100%) 1of 1 {100%) ceoememeemesesseemeeseeeseees
mercury
Aroclor Oof 1{0%) 1of 1 {100%) Oof1{0%) 1of1{100%)
1268 ‘
Diamondback Terrapin (Malaclemys terrapin)
-------------------------------------- No (s greater than 1 for any COPC at any location
Red-winged Blackbird { Agelaius phoeniceus )
Inorganic Oot1{0%) ©Bof1({0%) Gof 1{0%)  Oof 1{0%)
mercury
Methyi- 0of 1(0%) 0Oof1(0%) Oot1(0%) Oof1{0%)
mercury
Aroclor Oof1{0%) 0Oof1(0%) 0of1(0%) Oot1(0%) -
1268
Lead 0of1(0%) 1of1{100%) 0Oof1{0%) 1o0f1({100%) Meanandmax. NOAEL HQs of 1.4 downstream in main canat
(Stat. 28)
Clapper Rail {Rallus longirostris}
norganic 0of3{0%) Cof3{0%) 0ot 3(0%) 0of 3(0%)
mercury
Methyl 0o0f3(0%) 10t3(33%) 0of3(0%) 10t 3(33%) Only elevated HQs (mean NOAEL HQ = 1.2; max. NOAEL HQ = 1.3)
mercury by "AB" seepage from land
Aroclor 00f3(0%) 0of3(0%) 00f3(0%) 0of3{0%)
1268
Lead 00f2(0%) 20f2(100%) 10f2(50%) 2of2(100%) Onlysubsiantially elevated HQs (mean NOAEL HQ = 10; max. NOAEL
HQ = 12) by "AB" seepage from land; Troup Creek reference NOAEL HQs
= 1.1 {mean value) and 1.5 {max. value)
Green Heron {Butorides striatus )
Inorganic Oof4({0%) 0ofd(0%) 0of4(0%) Doft4d{0%) -
mercury
Methyl- 104 (25%) 40f4(100%) 10f4(25%) 4ot4(100%) Highest mean NOAEL HQ = 2.5; highest max. NOAEL HG = 2.8
mercury
Arocior 0 of 4 {0%) 0 of 4 (0%} 0 of 4 {0%) 0 of 4 (D% -
1268
Lead 00f2(0%) 10oft2(50%) 10t2 (50%) 20of2(100%) Only substantially elevated HQs (mean NOAEL HQ = 10; max. NOAEL
HQ = 27) near old oil-processing site in northem part of site (Stat. 33); Troup
Creek reference NOAEL HQs = 1.2 {(mean value) and 2.4 (max. value}
Marsh Rabbit (Sylvilaqus palustris)
Inorganic 0of 9(0%) 0of9(0%) 00of9(0%) 0of9(0%)
mercury
Methyl- 0ot9{0%) 0of9{0%) 0ot9(0%) 0of8(0%) emememeressemeeeeseeeeeeoooeeoooo
mercury
Aroclor 0ot 3(0%) 0of3(0%) 0ot 3(0%) 1 0ft3({33%) Only elevated HQ (max. NOAEL HQ) = 1.2; downstream in main
1268 canal (Stat. 26)
Lead 4019 (44%) 90t 9 {100} 6ot 9 (B7%) 9of9(100%) Only substantially elevated HQs tmean NOAEL HQ = 22; max. NOAEL

HO = 28) near old ofl-processing site in northern part of site {Stat. 33).
reference NOAEL HQs = 6.9 - 9.7 (mean values) and 7.8 - 13 {max.
values)
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Table 17.__Continued

Major
chemical of
potential
concem tean HQs Madmum HQs
corcy LOAEL NOAEL LOAEL NOAEL General characteristics of elevated HQs

Racgoon (Procyon fotor)”

inorganic Qof3(0%) Oof3(0%) Odf3({0%) 0d3(0%)

mercury
Wethyi- 3 of 3(100%) 3 of 3 (100%) 3 of 3 (100%) 3 of 3 (100%) Elevated NOAEL HQs = 2.9 - 3.6 (meen values) and 3.9 - 4.7 (max. values f
mercury

. N
Arocior Oof3{0%) 30f3(100%) 0of3(0%) 30f3(100%) Elevated NOAEL HQs = 1.2 - 3.3 (mean vaiues) and 1.8 - 5.0 (max vaiues
1268 »
Load 10f 2 (50%) 2 of 2 (100%) 1 of 2 (50%) 2 of 2 (100%) Only nitibe slevaied HQs (mean NOAEL HQ = 41; max NOAEL HQ -47)

by "AB' seepage from land; reference NOAEL HUs =29-58
(mean walues) and 4.1 - 6.2 {max vahues)

River Otter [Lutre canadeszsis)b
inorganic 0cf4(0%) Cof4(0%) OCcf4(0%) Oof4{0%)

mercury

Methyi- 4 oF 4 (100%) 4 of 4 (100%) 4 of 4 (100%) 4 of 4 (100%) EaevazedNOAELﬂqu.a-A.s(meawames)mceﬂ-s,z(mmm\
mercury

Arociar Qof4(0%) 44 (100%) Oof4(0%) 40of4{100%) EIevaﬁedNOAELHQs':&?-4.0(mw1vdu&c)md5_0-&3(max\dum§
1268 Pl e e

Lead 10F2 (50%) 2 of 2 (100%) 1 of 2 (50%) 2 of 2 (100%) Only notable clevated HQs (mean NOAEL HQ = 14; max NOAEL HQ = 34 |

near old od-processing site in northem part of site; Troup Creek /
reference NOAEL HQs = 3.1 (meean value) and 5.3 (max. vahse)

alnfmnaﬁmpresentedinﬂwis@&eis&sﬁactedﬁomTabﬁeﬁ(m HQs) and Table 16 (maxdimum HQs).

51Qs referenced in this table for raccoons and river otters are based on an area-use-factor (AUF) of 1, as is the case for other
predators evaluated in the table. Altlernative AUF's for raccoons (0.3) and river ofters (0.66) are assessed in Tables 15and 16



\ble 18._ Estimation of concentrations of major chemicals of potential concemn (COPC) in marsh
surface sediment associated with hazard quotients (HQs) of unity (1) for predators of estuary

at LCP Site

1. Screening Procedures for Estimating Maximum Environmentally Sale Concentrations {ESCs}

of Maior COPC in Surface Sediment

_Eliminate PAHs from consideration since PAHs were seldom detected in prey of predators (refer to text).

_ Eliminate inorganic me

reury from consideration since inorganic mercury is never associated with predator

HQs > 1 (refer to Tabie 15).

_ For all other cases — estimale £SCs of each major COPC in surface sediment for each of eight evaluated

predators if the jollowin

1. Diet of predator consists of a substantial percentage of a prey species with high fidelity 10 surface

g three criteria are met:

sediment; i, e., cordgrass or fiddier crabs {refer to Table 13}, and _

2. A meaningful regressional relationship can be established between concentration of major COPC in prey species
and surface sediment {refer 10 Figures 13 - 18), and

3. Mitigating and/or confounding factors are absent {reference location with HQ < 1; ability to determine
HQ for reference location).

. Red Drum {max.
NOAEL HQs:7.3
for methylmercury
and 2.7 for
Aroclor 1268;
refer to Table 16)

. Diamondback
terrapin (max.
NOAEL HQs for
methylmercury,
Aroclor 1268, and
jead < 1; refer to
Table 16}

. Red-Winged
Blackbird
(max. NOAEL
HQs: 0.31 for
methylmercury,
0.058 for Aroclor
1268, and 1.4 for
lead; refer to
Table 16)

. Clapper Rail
(max. NOAEL
HQs: 1.3 for
methylmercury,
0.26 for Aroclor
1268, and 12 for
lead; refer to
Table 16)

. identification of Predator/COPC Combinations o be Evaluated

1: Diet only 30% fiddler crabs (Table 13)

2- Regressional refationship petween COPC - methylmercury {Figure 13) and Aroclor
1268 (Figure 15) -- In fiddler crabs and surface sediment can be determined;
however, relationship has litlle meaning since red drum are assummed o range
throughout Purvis Creek system feeding on numerous *sub-populations” of fiddler
crabs not assessed for uptake of COPC from sediment

3: No mitigating/confounding factors

No evaluation possible: Screening Criteria 1 and 2 not met

1- Diet 90% fiddler crabs (Table 13)

2: Regressional relationship between two COPC -- methylmercury {Figure 13) and
Aroclor 1268 (Figure 15) - in fiddler crabs and surface sediment can be determined;
however, a relationship for jead cannot be determined because of numerous
undetected (U) and plank-contaminated (B) values for fiddler crabs {Table &)

3: No mitigating/confounding factors

Evaluation possible for methylmercury and Aroclor 1268

1: Diet only 10% fiddler crabs (Table 13)

2: Regressional relationship between two COPC -- methylmercury {Figure 13} and
Aroclor 1268 (Figure 15) - in fiddler crabs and surface sediment can be determined;
nowever, a relationship for lead cannot be determined because of numerous
uridetected (U) and blank-contaminated (B) values for fiddler crabs {Table 6}

3: Data not available for evaluation of reference locations

No evaluation possible: Screening Criteria 1 and 3 not met for any COPC; Criterion 2
not met for lead

1- Diet 85% fiddier crabs (Table 13)

2: Regressional relationship between two COPC -- methylmercury (Figure 13) and
Aroclor 1268 (Figure 15) - in fiddler crabs and surface sediment can be determined;
nowever, a relationship for lead cannot be determined because of numerous
undetected (U) and plank-contaminated (B) values for fiddler crabs (Table 6)

3- Max. NOAEL HQ for lead at reference location (Troup Creek) = 1.5 (Table 16)

Evaluation possible for methylmercury and Aroclor 126€




Table 18.__Continued

1. Wdentification of PredatorfCOPC Combinations to be Evaluated — Continued

5. Green Heron
{maox. NOAEL
HOs: 2.8 for
methyimercury,
0.28 for Arocior
4268, and 27 for
tead; refer to
Table 16)

€. Warsh rabbitt
{max. NOAEL
HQs: 0.054 for
methymercury,
4.2 for Arocior
1268, and 28 for
iead; refer to
Table 18}

7. Raccoon
{max. NOAEL
HQs: 4.7 for
methylmercury,
5.0 for Arocior
1268, and 47 for
lead; refer to
Table 16; AUF
= 1)

8. River otter
{max. NOAEL
HQs: 6.2 for
methybmercury,
6.3 for Arocler
4268, and 34 for
lead; refer to
Table 16; ALF
= 1}

Basic Procedures

1: Diet only 5% fiddler crabs (Table 13)

ZReg*essimdrdaiashipbaweenmCOPC*nemykmuw(F:gureﬁ)ad
Noda1268(anum15)—hﬁdd&erud:sandswfaoesed1Mcmbe i
hm,ardaﬁawshipforleadcawndbede&anﬁnedbecamdm
undetected (U} and blank-contaminated (B) values for fiddier crabs (Tabie 6)

3 Mex. NOAEL HQ for lead at reference tocation (Troup Creek) = 2.4 (Table 16)

No evaluation possible: Screening Criterion 1 ot met for any COPC; Criteria 2 and 3
not met for lead

1: Diet 100% cordgrass (Tabie 13)

2 Regrasmmmbmmcopcnmmmw{Fgwem)m
lead(ﬁgxm?&)~hcordgrassandsurfacesedine*ﬁisnctweﬁdeﬁmd;
aret&imshipforAmdorQSBcamdbedetemﬁnedbecamdmm
undetected {U) vaues for cordgrass (Table 6)

3: Bz NOAEL HQ for lead at reference location (Crescent River) = 13 (Table 16)

Ho evaluation possible: Screeing Criterion 2 not met for any COPC; Criterion 3
not met for lead

1: Diet 45% fiddier crabs (Table 13)

zwmwmmcom—mmw(ﬁgwew)aﬁ
Aroclor 1268 (Figure 15)~k1ﬁdd§ercrdlsandsurfacesedkmntca1 be determined;
however, a relationship for lead cannot be determined because of numerous
undetected (U) and blank-contaminated (B) values for fiddler crabs (Table 6)

3 Max. NOAEL HQ for lead at reference location (Troup Creek) = 6.8 (Table 16)

Evaluation possible for methylmercury and Arocior 1268

1: Diet only 10% fiddier crabs (Table 13)

2 Regressional relagionship between two COPC — methyimercury (Figure 13} and
Aroclor 1268 (Figure 15) — in fiddler crabs and surface sediment can be determined;
however, amhbfdbadmmmmmmdm
undetected (U)mdbia:ﬁ(mmnated(s)vauesforﬁddlerm(l’aﬁee)

3 Max. NOAEL HO for lead at reference location (Troup Creek) = 5.3 (Table 16}

Nowa!uaﬁonpossib%e:SmﬂngCrﬁaim?ndm&famyCOPC;C:ﬂeﬁaZmd3
not met for lead

#il. Evaluation of all Possible Predator/COPC Combingtions

1. Assume that the dominant prey species {fiddier crabs in all cases) constitutes 100% of predator’s diet

2. Assume that diet {prey species) constitutes the sole source of all COPC {i. e., methyimercury and Aroclor 1268)
for predators. (Contributions from surface sediment and water are negligable.)

3. Back-calculate the concentration of COPC in prey species associsted with a HQ of 1 by the following equation:

G = TRALEW.

wﬁhCmH:meaﬁondCOPCinpreyforaHQoﬂ (mglkg, dry wij},
TRV = LOAEL or NOAEL toxicity reference value for predator (mg/kg BWiday),
Bw=bodyweightc§pfadaor(kg,wetvﬁ),awdFR=fooding&ctiomaﬁed
predator (kgfday, dry wt).
4. Estimate the concentration of COPC in surface sediment (mg/kg, dry wi) that is associated with Cgunr) bY
sobving for "x" in the regression equations presented in Figure 13 {methyimercury) and Figure 15 (Aroclor 1268).




Table 18.__ Continued
Hl. Evaluation of ail Pessible ProdatorfCOPC Combinations — Continued
Results
Mothyimercury Evaluation
Concentration of methyimercury in surface sediment
(mg/kg, dry wt) associated with Coxa 1)
LOAE!L -relgted vaiues NOAEL -related values

evalusted equation equation equation eguation

Diarmondback 13.04814 0.0104 1.3048 0.0083

terrapin Geometnic mean: 0.37 Geometric mean: 0.10

Clapper rail 0.0094 0.0037 0.0046 0.0030
Geometric mean: 0.0059 Geometric mean: 0.0037
Raccoon 0.0053 0.0031 0.0030 0.0028
Geometric mean: 0.0041 Geomedric mean: 0.0028
Arocior 1268 Evaluation
Concentration of Arocior 1268 in surface sediment
. b
(mg/kg, dry wt) associated with Cpia= 1
LOAEL-related vaives NOAEL related values
Predator Linear Exponential Linear Exponential
evausted equation equation equation - equation
Diamongback 270 1.8 27 1.3
terrapin Geometric mean: 22 Geornetric mean: 5.9
Clapper rail 51 15 5.1 1.0
Geametric mean: 8.7 Geornetric mean: 2.3
Raccoon 19 0.83 0.20 0.38
Geometnic mean: 1.26 Geometric mesn: 0.28

3l tabulated concentrations of methylmercury in surface sediment were obiained by extrapolation of regression

equations (Figure 13) beyond the limits of chserved data.
bmmmmmﬁm1&msmmmmwmdmm
W(meﬁ)bewrﬁﬁnhﬁ&dmmmmwmaemmusaedm

for the raccoon.




6.2.2 Clapper Rail

The same regressional relationships between concentrations of COPC in fiddler crabs and
surface sediment, as described above for diamondback terrapins (e.g., Figures 13 and 15) also
pertain to clapper rails.

In the case of clapper rails exposed to methylmercury, the best estimate of a LOAEL-related
ESC in surface sediment is believed to be 0.0059 mg/kg (dry wt), while 2 NOAEL-related ESC
is estimated as 0.0037 mg/kg (Table 18). For Aroclor 1268, the best estimate of a LOAEL-
related ESC in surface sediment s believed to be 8.7 mg/kg (dry wt), while a NOAEL-related
ESC is estimated as 2.3 mg/kg.

62.3 Marsh Rabbit

Although marsh rabbits were a candidate for estimating ESCs of COPC in surface sediment,
they were climinated from the exercise because reliable regressional relationships surprisingly
could not be identified for COPC in cordgrass (the sole food of rabbits) and surface soil. For
methylmercury (Figure 16), # ranged from just 0.15 to 0.22, while for lead, ©* was 0.04 (Figuare
18). (The relationship for total mercury 1s presented in Table 17 just for general interest.) A
reliable regressional relationship could not be documented for Aroclor 1268 because of
nUIMErous undetected values of Aroclor 1268 cordgrass (Table 6).

62.4 Raccoon

The same regressional relationships between concentrations of COPC in fiddler crabs and
surface sediment, as described above for diamondback terrapins and clapper rails (e.2-, Figures
13 and 15) also pertain to raccoons.

The raccoon generated the most conservative (lowest) ESCs of both methylmercury and Aroclor
1268 in marsh surface sediment. In both cases, an AUF of 1 was assumed. For methylmercury,
ESCs in sediment are estimated as 0.0041 mg/kg (dry wt) for LOAEL protection and 0.0023
mg/kg for NOAEL protection. For Aroclor 1268, estimated ESCs are 1.26 mg/kg (dry wt) for
LOAEL protection and 0.28 mg/kg for NOAEL protection.

Comparison of the above-estimated ESCs of sedimentary methylmercury 10 methylmercury
measured in surface sediment at 25 evaluated marsh sampling stations at the LCP Site (Table 5)
identifies only 6 of the stations (24%) that pose Do ecological risk as determined by NOAEL-
associated standards, and only 8 of the stations (32%) that pose 0o risk according to LOAEL-
related standards. For Aroclor 1268, only 6 of the stations (24%) reflect NOAEL-related
standards, but 16 stations (64%) reflect LOAEL-related standards.

If it is assumed that the regressional relationships developed for methylmercury and Aroclor
1268 in fiddler crabs vs. marsh sediment can be projected 10 creek sediment, the latter type of
sediment can be evaluated for ESCs of chemicals. For creek sediment and methylmercury, 21 of
37 sampling stations at the site (66%) pose MO ecological risk as determined by NOAEL-
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associated standards, and 26 of the stations (81%) pose no Tisk according to LOAEL-related
standards. For Aroclor 1268, only 8 of the stations (25%) reflect NOAEL-related standards, but
19 stations (59%) reflect LOAEL-related standards.

6.3 Uncertainty Analysis

Major potential sources of uncertainty in the BERA for the LCP Site are the conceptual model
for the investigation, the experimental design of the investigation, and the modeling studies
conducted as part of the investigation.

6.3.1 Conceptual Model for Investigation

The conceptual model for the BERA is believed to be characterized by minimal uncertainty. The
estuary at the LCP Site has been the subject of numerous previous investigations. COPC are
well known, as are exposure pathways, and biota at potential risk. The eight assessment
endpoints comprehensively address the various taxonomic and trophic categories of biota that
are indigenous to the estuary. Measurement endpoints employed to evaluate the assessment
endpoints include, whenever possible, a combination of field, laboratory, and modeling studies.
The conceptual model for the BERA is the product of numerous detailed discussions among
many private and government scientists.

6.3.2 Experimental Design of Investigation

Implementation of the experimental design of the BERA introduced a number of mostly
unavoidable uncertainties. The most basic uncertainty is the extent to which sampling data can
be extrapolated to the overall estuary since all sampling was authoritative in character and,
therefore, lacked a random component. Limited sample size and resulting limited precision of
data was also problematic, particularly with regard to the number of sampling stations at which
prey species were collected. This limitation resulted in regressional relationships between
concentrations of COPC in prey vs. surface sediment to be predicated on just a few paired data
points. In addition, the small number of sediment samples evaluated for toxicity (particularly
amphipod toxicity) limited the ability to identify correlations between sediment chemistry and
toxicity. The benthic macroinvertebrate study had an uncertain meaning.

6.3.3 Modeling Studies in Investigation

The preponderance of uncertainty in this BERA is associated with modeling studies. In initial
HQ development, obvious uncertainties pertain to selection of various exposure-related statistics
(in particular, composition of predator diet and food ingestion rate) and selection of both
LOAEL and NOAEL TRVs. An uncertainty of particular importance is the common use of
TRVs derived from studies of Aroclor 1254 rather than the probably less toxic, site-associated

Aroclor 1268.

A “hidden” uncertainty is the need to sometimes employ, in the same food-web model, prey
species collected at near-by, but different, sampling stations when, in a multi-prey diet, not all
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yrey occurred at the same sampling station. Indeed, in some cases, the total absence of a prey
species for an area (i. e., insects at both reference locations; silver perch at the Crescent River
-eference location) prechuded the development of some HQs for the area (in these cases, HQs
for, respectively, the red-winged blackbird and river otter). In another case (the clapper rail
model), the absence of insects at ihe reference locations forced a change in diet composition to a
greater percentage of mummichogs. A similar uncertainty is unique to the red drum models, in
which concentrations of COPC in prey collected at different sampling stations, not all of which
are ideal habitat for red fish, are projected to Purvis Creek.

Substantial uncertainty is inherent in the estimation of ESCs of methylmercury and Aroclor
1268 in surface sediment by “back-calculation” of HQs derived in food-web models for selected
predators — L. €., diamondback terrapin, clapper rail, and raccoon. The sources of this uncertainty
are: 1) the use of simplistic exposure assumptions (i €., that the dominant prey species — fiddler
crabs in all cases — constitutes 100% of the predator’s diet; also, uptake of COPC from surface
sediment and surface water aré negligible and, therefore, discounted); 2) use of regression
equations characterized by coefficients of determination (%) of less than 1 for relating body
burdens of COPC in fiddler crabs to concentrations in surface sediment; 3) frequent
extrapolation of regression equations beyond the limits of observed data to identify ESCs of
COPC in surface sediment; 4) extrapolation of ESCs of COPC in marsh surface sediment 10
creek surface sediment, and 5) inability to define a reliable relationship between concentrations
of methylmercury and total mercury in surface sediment and, consequently, inability to estimate
an ESC of the commonly measured form of mercury.

ey
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Figure 10.__Schematic illustration of total mercury and Aroclor 1268
concentrations in creek surface sediment along transects at
selected sampling stations in estuary at LCP Site. Sediment was
sampled down to a depth of about 15 cm. All measurements
are in mg/kg or ppm dry wt.

Southern Part of Site

Eastemn Creek
81 Sampling Station 6 14
9.7 7.4 15 I 20 ! 7.6 4.3
47 3.4 7.0 2.9
110
<0.10

Southern Part of Site

Western Creek Complex
0.96 Sampling Station 11 1.1
0.8 083 | 070 ™40 | 068 065
025 034 0.18 0.29
2.0
2.0

Northern Part of Site

South-central location
2.4 Sampling Station 31

1.5
M0.32 |21 2.2

6.4 1.6

054 035 051 058

0.61 0.78
0.18 0.15

0.018

Legend
Mercury
conc.: 2.0 Left f Right l
Aroclor 1268 bank bank Marsh
conc.: 0.20 (facing Im 6m

downstream) from  from
Stream bank  bank

{Not to scale) bottom




JORPE 77 T eV . -

ST N —

PR SN b S  m « .

(1w Aap By Buwi) AindJewl @0

L

By/Bu) AanosswjAylon

1

(m Aap

8)1S d07 )k Aen)se Jo Juawipas 8deuns
ysiew uj suopesuesuos AnosswiAyjew pue Aundlew [ej0} usamieq sdiysuopeidy 'L} ainbi4




(m Aap ByBw) Ainosaul jejo )
0L 09 05 oy ot 0z 0l

4 4 4 1

8IS d071 )€ Alen}sa Jo Juswipas aoeuns
YSIBW U] SUO|JEIJUaOUOD g9z | J0jo0sy pue Ainossw (3o} usamieq sdiysuonedy 'zl a4nbi4

1Bx/6w) g9z J0jd01y

{am Adp




PR LT O . e e .

(1w Aap ‘Bry/Buu) Jusiuipes avelng

600

GL0

14

™
o

rihk

6§20

‘ByyyBuws) sqeao Joipp

{m Ap

s
o

811§ do 18 Atenyse jo (‘dds Bon) $BID J8|PPYy JO SOIPOY OJOUM PUB JUsLWI|PES
eoBLNS YSIEW U] SUOpeNUssU0d AindsewiAyjew uesw ueemieq sdiysuopejey ‘¢ einbji4




(w Aap ‘By/Bui) Juewi|pes 8oeung

e
*VQM

iy

BNy

Al
Esenon

)
A
NG

LA

d

‘Bx/Bui) sqeso 19ipp

R

(3 fap

ollS do1 18 Alenyse jo (‘dds BO() SGEID JBIPPI JO S8[POY 6]OYM PUB JUSWIPES
8OBLINS YSIBW Uj SUOPBIIL8SUOD AINdJew B30} uesw Usemieq sdjysuopjejey” 'yi 84nbiy




(3 Aip

0

‘By/Bwi) Juowi|pes 8oelNG
¢

a)g do1 38 Arenise jo (‘dds ean) sqelo lo{ppy

29BLINS YSJIBL Ul SUOHBIUSU

0 $81pOq 8|OUM pue jusli|pes

09 897} 40]201y ueew usemiaq sdiysuonejey” 'Gi 2.nBi4

‘ByBuw) sqead 12ppld

(3m Lup




(3w Aup ‘By/Bui) Juelu|pes 8oeuNg

5

e
A

T e

o
FE

5
fdE
S

SRR R
LRI

8)ig do1 e Aemyse jo (elopjjuieye eujeds) sseibpios pue EaE_nmm..
8o8JNs Ysiel U] SUO[jeIUBIUOD AnasswiAyjow ueew ueemisq sdiysuopeisy "9l einBi4

S R G e

‘Bi/Bu) sseabpiod

(w Asp




(1 Aap ‘By/Buu) Juswl|pes e0BUNG

o8 do71 e Aienmyse Jo (edoljjuiell
suojjesuedu0d AINdIow |ej0} Ueell Use

80BNS YSIBLU U]

o

R

£

SRS
A
ol

e eupedg) sseiBplod pue Juewipes

myeq sdiysuopeiey ~ "L} ednbid

‘Hy/Bui) sseabpiod

{m Aap




(w» Kip ‘By/Bu) JueLL|pes eoBuNg
g¢ 0g 14 0z Gl 0l g 0

‘ByBus) ssesbpion

{am Lip

e)sS dD71 e Aienyse Jo (esopjuisyje eujeds) gseibpiod
puE JUBWIPes 80BJNS YSiew U] SUO[eIjUedUuod pes| uesls usemieq sdiysuopejey  'g} enbiy




TABLES



T%?._mmmmwmgmaMammmméw
at LCP Site”

Naxnber of Typicad
sEmping Analytical reporting
ummm" m{: memodd Bt Ofrer Cetails

.
BAescury 2 Speciaity 015 nglt Sempling performed by “clean-hands™echnique;
Methvyimercary 9 CVAFS 0.025 gl ardysesperiom:edhy?mﬁéerm
Arocior 1268 28 eos2 1.0 ugh. ——
Lead 28 8010 5.0 ugh. Toial lead shways evel.) dss. jead sometimes eval.
PAMS 2] 8270 .20 ug/lL 18 differert PAHS avalusted
Surface Water ToxicHly (Crook Wated
Mysids B 1007 — Chronic toacity enluation
Sheepshead MINNoWs [ 1004 — Chronic ioxcity evaluation
S 2 c & and Hars imen =
Crain-size dsitibadion 53 ASTH D422 —_— % sit and clay sddressad in main report
Toked OigRNC Carbon 53 8060 <0.26% —
Mercury 53 <0.0032 mp'kg Analyses pegiormed by
Methylmencury 53 CVAFS <0 000010 mg/kg  Frontier GeoSclences
Arocior 1263 53 8082 0.10 moykg —
Lead 53 8010 <2.0 mpig —
PAMs 5 8270 0.025 mgfkg 18 different PAHs evalusted
Su n i ¥
Arrphipods 8 CBP/TRS 89/SG — mmtmsmmwmm
Grass shiimp 1 Los test — 2-month chronic test; 3 replicates per sampling station
Surts Creek ny®
Bertthic 8 — — Numerical evaluation; 3 replicates per sarmpling station
N
COMETANItY
" g

i 3 2 2% 35 Satons

Cordgrass 11 e e 3mpica$p«wmmeam:epﬁm=~2mg

dmmaquwasmmmm
Mmmmmmwmmzxmw

Fudder crabs 5 —— — 4to7mp§caiesof8-20wmposﬁadnﬁeaabspef
Wmm;mzw:m-mg;nwm
mptnnsﬁymd—}(imeddemkamd
Mmmmmdmxﬁeﬁmz

Insecis 1 e e 1 sampie {11 §) of combined grasshoppers, butteriBes,
and moths from Stat. 26
Murmmichogs 8 e e 3repﬁcde5d7-20wrmosi&edﬁshpqaanﬂmm
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qummmmmmm)zm~175m
m-mgxmhmecwm&mmm
smaller than crabs from site

Siver perch® 2 — — 8 repiicates of indivicual sitver perch per sampling stasion;
fish length {total length) = 113 - 198 mm (14 - 108 g); fish
me@Crasksmnmﬁshnmsim




Number of Typiced
sampling Anaytical teperting
easuremen? stations” method’ Smit Other detells

~hemical anglyses performed on
Lipid contertt Just crabs and fish) OB 10/%0 e —
Specisity <0.00031 mg/kg  Analyses performed by

Blercury —

Methyimercury — CVAFS <0.000047 mglkg  Frontier GeoSciences
Arodior 1268 —_— 8082 ©.45 mgfkg —
Leed — 8010 2.0 mglkg —_
PAHs e 8270 ~ 10 mgfig 17 different PAHs evaluaied

&Baﬁcmmdwgn mmmdmmmmmﬁmmmm

memmm(mmmwm;wma«mmammm(cwc)mm
wvasiables. Numemusmd»emicdsmc\ﬁudeddmk\gthehvwﬁgmmdmaddmd in Vol. il of this report.

“niumber of sampling stations include two reference locations — Troup Creek and the Crescent River.
ansiyical methods are USEPA methods unless otherwise indicated.

Surface sediment I defined a8 betwasn 0 and 15 cm in depth.
(Typicdfepaﬁng&nasfordxmicdshwﬁacasoémsﬂmbmmwmdintmsd,my,dqwdgmmw;dwﬂ,

Mmmmm&m%m&mmmm“mmwuammintdathngm;%g)wcoﬂeded
MM&MM.AWm(zaommutdﬂw),awdasmbhd(dmm(215mmf1729;230mm12089),mmhm

o the site (Purvus Creek).



Table 2.__Representative general water quality characteristics of creek surface water of estuary at LCP Site®

Temperature Salinity pH Dissolved Conductivity
Sampling station ¢o) (ppbd) (pH units)  oxygen (mg/L) {mS/cm)
Southern Part of Sits
Main Canal
tream tream
1 - 29.9 - - 48.0
2 - 29.9 - - 344
3 — - — - -
4 22.4 29.5 - 5.9 43.2
5 (Sample 1) 188 29.8 - 4.0 487
Eastern Creek
tream 1o downstream
8 22.3 287 7.2 7.4 398
7 23.0 25(7 7.7 - 38.8
8 204 287 7.3 - 40.9
] —- 285 - — 44186
Western Creek Complex
{upstream 1o downstream)
10 225 13.1 - 52 20.7
11 —- - - - —
12 21.1 16.5 - 37 248
13 21.1 — - 35 83.0(7
14 ' 216 - - 29 63.7
15 222 - — 45 547
Mouth of Purvis Creek (16) 22.4 25.0 - 7.2 333
Turtle River (17) 21.9 30.0 - 59 462
Southeastern comer (18) - - - - —
Morthern Part of Site
Mid-stretch Purvis Creek (29) 22.4 29.3 - 54 455
Southeastern comer (30) - - - - -
South-central location (31) - 29.8 - - 380
Mouth of southern creek (32) 23 28.5 - 7.6 43.7
Near old oil-processing site (33) - - - - -
Near county landfill (34) - - - - -
Mouth of northern creek (35) 226 13.0 ' - 7.1 85.4 {7
Upper Purvis Creek (36) 22.1 29.3 - 58 42.4
Westem Part of Site
Mouth of southern creek (45) 221 259 - 58 432
Reference Locations
Troup Creek 19.1 16.8 7.5 8.7 27.4
Crescent River 18.5 343 75 55 52.0

3creek surface water samples were collected during the period of October 13 - 19, 2000, typicaily during
the early stages of ebb tide. The meter employed to take these measurements occasionally generated
seemingly unreliable data, indicated in this table by "2.*



Tabb&“Maord\embaiscfpotenﬁalwnwn(COPC)maeekwfaoewaterofestmw

at LCP Site®
Mercury (nofh. of ppd)’ Lead Indivicual
Methyt Agrockr 1268° toted / diss.® PAHS"
Sampling station Totd (% of tokal) {ugh. o ppb) {upfL. o ppb) (ug/l. or ppb)
Southern Part of Site
WMigin Cangd
{upstream to downstieam)
1 24 <0.025 {<0.10) 1.0U 50U/ 5.0U 0-0.20U
2 14 0.20(1.4) 1.0U 50U 0 - 020U
3 18 0.16 (0.89) 1.0U 5.0U 0 - 020U
4 14 022(1.8) 1.0U 50U 0~0.20U
5 (Sample 1) 58 —{=) 10U 50U 0 - 020U
Eastem Creek
(upsiream 1o downsiream)
8 18 030 (1.7 1.0U 50U 0~ 020U
7 20 0.29 (1.4) 1.0U 50071500 0-020U
8 19 03207 1.0U 50U 2-0.12J(®
9 180 0.94 (0.49) 0.19J 50U 0~ 0.20U
Westem Creek Complex
{upstream to downstream)
10 13 0.26 (2.0) 0184 5.0 0 - 020U
11 25 048 (2.0) 1.0U 50U 0 - 020U
12 30 081 Q2.7 1.0U 50U 0 - 0.20U
13 18 0.25(1.4) 1.0U 1.88/5.0U 0 - 020U
14 80 0.15(1.9) 1.0U 5.0U 1-0058(F
15 12 022(1.8) 1.0U 5.0U 0-020U
Mouth of Purvis Creek (16) 16 020(1.2) 1.0U 1.88/1.98 0 - 0.20U
Turtle River (17) 16 0.28 (1.8) 1.00 5.0U 0 — 0.20U
Southeastern comer (18) 420 12(2.9) 10U 198 /50U 0— 020U
Seep location (AB) 7,800 23 (0.29) 0.52 1,400/ 28 1250
¥ 1 S
Wid-stretch Purvis Creek (29) 24 038(16) 1.0U 5.0U 0-0200
Southeastermn comer (30) 77 8 eYy 10U 268 5 6.8 (1)
Sauth-cerdral locadion (31) 10 0.18(1.9) 1.0U 5.0U 0 - 0.20U
bhouth of southem creek (32) 28 0.50(1.8) 1.0U 5.0U/5.0U 0 ~ 020U
Near oid oil-processing site (33) % 12033 1.0U 7.0/2.3B 0 - 020U
Near courty landfifl (34} 61 8.4 (14) 1.0U 208 0020
$douth of northem creek (35) 37 0.50 (1.4) 1.0U 50U/ 5.00 0- 020U
Upper Punvis Creek (36) o6 10(1.0) 1.0U 50U/ 5.0 0-0.20U
Vestern Part of Ske
Mouth of southern cresk (45) 11 0.7 (1.5) 1.0U 5.0U75.0U 0~ 020U
Reference Locations
Troup Creek a3 0.038 (1.2) 10U 5007 5.0U 0 020U
Crescert River 17 <0.025 (<1.5) 0.334 50U 150U 0 - 0.20U

'Creekax(mew&asanp&eswaec&eded&ﬂmﬁepaioddmw%g, Zom.wwwmﬂmﬁ\eea?ystwes
ofebbﬁda&aneraloo&nghtabieisasﬁimU(uﬁetected),d(uese&abmirﬁrmmd@dimmm«epaﬁrgmy
MB(QES&"&'EHD!&"‘(&M&S&T\D&G).

bAnmauzydatzmportedinmsmblewefegeneraedbyFrmﬁerGeoSdem&& (DatareaamdbySTLSmwah
LmaamesaeMrepamdmmwe)TmUSEPARe@m4mkecd@GdMM(ESWbW
(total mercury ) is 25 ng/ll

°ThemisnoUSEPARegim4crmricESVforAmdor1268.Ho~eve‘,meReg§m4ESVRxArodcx1254,Mid‘)is
genetaﬁywsideredtobeanmtmo‘ckodor,iso.wugm

%USEPARW4MCESV&XM(WMS&5UQIL

’Theoocﬁngintﬁs‘PAWodunnMﬁemmmdmmPAHsdetededatasanp!mstaim(mfymor
Oo\ndeAHsevaiuated),ﬂmadaﬂedash(—),ﬁi&medbyeimerthedeteeﬁmmenp‘oyedkralPA}tgmePM
mamwmwmm.mP%mmawaFW),PW),m1M(i-mwm),
NawedmeseP%isassodatedwimaUSEPARegioﬂ4dmﬂcESV.



gL/ 3200 14 £ {£80°0) 0600 09 99 06 {g}) 10WI00 WiBISEBLINOS

2O1L°0/ 16800 NIZ §90°0 {(e°0) 590000 610 ze 44 (21) Jeapd epng
9080 / 990°0 NLE 090 {0£°0) £8000°0 T oL L4 (91) ¥801D SIAING JO UINOW
7880/ 9420 £z r660°0 (1L20°0) 220000 ve R 16 Sl
#6810/ L0070 L2 0£'0 {£600°0) 050000 ¥'s 06 86 12
¥rL0/8100 iz 8.0 {(¥800°0) 650000 0L 1'g 86 €l
1610/ 1070 9z gy {(5%0°0) ¥200°0 £ §g 18 A
GL2’0/6.0°0 x4 0z (5800°0) L1000°0 02 gL 86 (g uoneoo) 41
€610 /L1070 62 65°0 (5500°0) £6000°0 L6 2] 86 ]!
(IBBTeUMOP O] Wesljaan)
mﬁmammm mﬂumw Egag
0LLL /0 £p €20 (££00°0) 9£00°0 ! ¥4 16 6
628'L 1 08€'S z9 (A (51L0D°0) £1600°0 ] 8¢ £6 ]
81019800 ae £z (££00°0) L1000 0e gL 08 L
L18°0/ L£8°0 -1 fioy’o (8100°0) 8400°0 0L L8 86 (g woneoo) 9
WgaJ )
Sj@sIyy uieyees
0/80/0240 8e L€ (61L0°0) €£200°0 Zi 59 08 S
1ZE°0 /9920 12 2 (€1°0) G£00°0 Lz LY 28 ¥y
LLL016L10 r47 0z (5z0'0) L1000 144 g 2] £
046’2/ 00E0 ¥l £ (1L¥°0) 2€00°0 840 L2 8¢ z
060’} / BEO'0 8l Lt {yZ'0) 9900°0 82 ¥l 02 4
Wieal wigel
BUED WER
WS 70 Vg WIBI0E
(wdd Jo By/Bw)  (wdd o ByBuy)  (wdd Jo Byy/Bu) {1230 0 %) oL (%) (%) uoneys bBuydueg
SSHvd pPee o802} Jopory Auyen W80 Aefo pus WS
®eL n:c.aa 10 By/Bw) Anosew ouebio oy .

uczgos AJp U} SluaWeINSEaLY |[B) 8IS dD1 18
AiBmse Jo JueLU|pes S0BUNS Y880 U (DdOD) wieduod [epusiod Jo S[EDIWBHD Jofew pue sonsusloeIBYD [eojweyo/ieoisAud” ¢ 8lqe L



BB p3Q'} 1 SHV 1810} 10§ AZ3 ¥ UOIBAY VdISN UL 'SHYd PeIosiap-uou 0} Sl Uonosiep oy} Jo 7/ SNd SHYd PeIosIep 10} 1810} 84} 81 (), Byl 40 3Bl oy
0}) 8NfBA PUOORS BUL ‘SHYd PaIOsIep 180 1o} 1810} OLA 8t L J0 U1 8k} o3) anjeA J8uj o4 uone)s Buydwes yoes 0; pejuaseid a.e SOMBA HYd 1910} OML,

‘Byy/Bui 2'0¢ §1 peel 10} AJF b U0IBY YdISN oUL,.
BB 91200 8 880d 1819} JOJ A3T ¥ uoiBoy ey} '18ABMOH 'BOZ | JOO0IY 10} ATT ¥ uolBey] Vg3 SN ou sl aRuL,

‘BB €0 §1 ( Aunosews [810}) Amosew 104 (AFT) SNEA 810619 je0|Bojooe ¢ UoiBend Yd3sn eul

('8qB) By} U] pep0dal JoU eJE SBLI0RI0GET yeuueAeS 118 Aq pepodel EjB(}) 'SSOUBIOG08Y) JOL0. Kg pejeseush siem siqe) siLy ul polodas ejep AinoJew IV,
(LU [0AUOO LIYUM JOU A1BA0OR. 8xids) N pue '(iil BupOdes > INQ YUK UONORIBP WNWIUIL < J8 Juasad)

{(pejosjepun) ) sMmojjo} B& 8 ejqe) Ut Bulpod [BJaUSE "0007 '8} - €1 10g0300 Jo poed eu Bupnp pelosiod §8M (yydep U Wo G - () JUBUIPOS BOBUNS YEAUID,

00€'0/0 02 NrP00 (£1°0>) 0L00000> 9,000 ££'0 z8 1BAlY JUB0S8ID
S5 10 4} Nne6so0 (z80°0) 220000 ¥2'0 4 vy %8010 dnoi )
BUB[IE56 BIUBISI0H
oL 1 2SY0 62 £9°0 (£2°0) 8200 A 18 il ZN
191°21 1 08E L) Y24 €80 (g100'0) 250000 [ b 68 I
$GL'0/ 1800 0§ i (120°0) 880000 Y ') ¥6 IH
¥88°0/0 82 , vl (£6'0) €400 £Z £ L6 8¢l
ZL9'L 1 68Y0 8z b {0z0°0) £1L00°0 9'9 8'G 16 8
, P YsIE
091°0 /2200 NGl 1800 {(€£'0) 11000 $10 o'y L6 (Gp) We8u0 WIBYINOS JO LINOW
TG0 Wed TIe1soA
GE9°0/0 £l 850 (£60°0) £5000°0 £6°0 zi L2 (95 desuD sining Jeddn
028’4 /0 i 58'0 (81'0) ZE00'0 I oG 86 {6g) Heauo UIBULIOU JO IO
ovZ'0 1 ¥80°0 £9 r860'0 {(zz'0) G£00°0 9l g€ {6 {¥) typue] AJUn0D Jeen
91£°0/14100 L} r510°0 {£vy°0) ¥£000°0 8200 060 9'9 (gg) sits Buisse00id-(0 PO JBON
£68°0 /1500 oz £9°0 {(58°0) +10°0 £ §'G 7 {2€) >8s.0 UIBYINOS JO YINOW
081070 4 r8L00 {§Z°0) 240000 800 06 16 g uonevo
1(1£) uoHBOO| [BAUSO-YINOS
08 LL/0BE'® NOOL'} §') (81°0) £800°0 9y L6 8y (0€) JPUIOD LIBISBBLINOS
8Ze0 /10220 oz bl (5£0°0) 990000 Bt 8¢ 18 (62) »o8iD 8IMNG YOlBNs-DIN
T J0 Ve WISUTIoN
(wdd Jo ByBw)  (wdd so By/Bw)  (wdd o By/Buw) (16103 J0 %) oL (%) (%) uopeys Buydueg
pPHVd pPee H9Z) Jopary Ao JUBU00 Aeio pue §IS
oL n:E% Jo By/Bu) Ainoieiy oueBio giof

penupuod ¥ elqel



£1L9'0/6€0°0 NEZ L0 (8£'0) 9200°0 89°0 a'¥ 88 (99) %oeL0 {B1UBD JO YINOW
81[§ O JiRd WLIB)EOAN
05€°0 /%2270 12 180 (£8°0) €100 g LS 86 (¥¥) ¥o817 spund seddn
00F'L /0 9z Gr0 (#9'0) 25000 88°0 8y 86 er
068L'0/$.00 NEZ ¥2°0 (18°0) 56000 89°0 ¥ 868 Zr
(ITeGISUMSD O] WEaasan)
S§EerS WALTIoN
6580/86L°0 L6 250 ¥'1) ¥r00 ze '8 08 (1¥) tupuBy AWnoo JeeN
G8E°0/ 80L'D ri rep00 (££°0) ¥¥000°0 ZLo 99°0 [ (o%) eus Buiseen0sd-0 pio seeN
Z89°07 4100 NGL 120 (89°0) 0¥00°0 190 86 86 (8) 3810 LIBLYINGS JO YINOW
L02°0/160°0 Gz 790 (690} ¥600°0 6') 19 86 (8€) uopeO| fRAUSI-PNOS
G880/ 8210 NOg Ze0 (69°0) 0200 8¢ 4] 56 (£8) 18us00 WiBIBRBIINOS
818 10 Jied WISLION
68°0/¥9°0 0z} G0 (01'0) 950000 950 890 99 (gv) uonieso) deeg
Z8L°0/01L0°0 NZZ LE0 (S¥°0) ¥200°0 £5°0 8y 28 (82) %0810 sIANg JO Ynow
8YL070 oz 0 (61°0) ¥800°0 £t Ly 66 (£2) xeidwo) ¥eeI) eSO
VIO I PLLD ¥E £e (L¥'0) 2100 82 8% 16 (4
818°0/910°0 82 8 (L£0°0) 6S000 T8 gy 06 €2
$6L°07L00°0 T 0T (120°0) 2100 L 1'g 88 zZ
9120/ 0400 op rArA (1zo0) €400 £9 IR 86 1z
L1810/ €400 §2 e (+10°0) 2€00°0 82 Le 08 0z
(ITBBTISUAMDD 0 WBa8an)
O8I WeIsey
LOE'0/0 A #1°0 (ze'0) 890000 A L'} 0L (81) 1euRD LB 01 19jWBALS
#8E°0 1 ¥0E0 zz 81 (890 1100 L) 69 £6 o9z
189071250 ol 99°0 (8200°0) 1200°0 9.0 0e oz Iord
(ITESTAUMSD 0F WBo.8anR)
J Uf
8] J0 UBg WieInog
(wdd so By/Bw)  (wdd o ByBw)  (wdd so BryBus) (12301 Jo %) el (%) (%) uonejs Buydweg
SSHVd oPEeT 8821 100Ny e oo Aep pue yis
|elo) DAE& 30 By/Buw) Ainoseyy oprefso Bio)

(uBiem Aip Ul sjuewsinsBeL j8) 8)S 4O 18
AlBnige JO JUBLLIPES B0BUNS YKIBLU Ul (DdOD) WU [e1juejod JO S|EDILBLD JOfRLU PUB SONSLSIORIELD [eolusydedsAyd™ "G ejqe )



(‘ejqe) ou} Ul paxoda) Jou 88 $BU0IBIOWR T YBUU

SHYd 1810} 10} A3T ¥
0}) ®NjBA PU0Des 8UL "SHYd Peloslep 80|

uoibey YdIsN UL SHvd peejep-uol
10} 1830} 0L} 81 (/. 4O YS! 813 O}

ByBw 512070 8

10} SHLLY) UOOBIBP B O T/
) onjea J8iy 8t uopels Bugdwes yose o pe

ByBw y8g'L 8l

snid sHyd Pejoaiep o} (8o} U 8 (., @4} O DB 8y
jueseId 818 SeNBA HYd 1810} OML,

‘BB Z'0¢ 81 PBS| 10} AT v uoiBaY VTSN BUl,

8g0d 18I0} IO AF3 ¥ uojBey Ul JNSMOH '8OT1 JORONY

Byy/Bus g}°0 8t ( AndJeuw 1810}
BABS LS Ad peyodas Bje(]) '8e0uslg089 19

) Anoiew Joj {(AZ3) enjeA
o014 Aq pejeseusl eiem og

10} A33 ¥ uoibey VdISN ou 81 838U,

s1oeye jeojbojooe ¢ uojBey vd3sN euL
g} S} U pepodes gjep Andleu v,

"(SHLLJ| JOSUOD URIM Jou A1en008) oxds) N pue ‘(i Bupodes > 10g YUl UORISIER Wi < je wesaud) ¢
{(pejoelapun) ) :$MO|j0} 88 §| Bqe} Ul Buypod fgleues) ‘0002 '8} - €} J8g0I00 §0 popsed ayy Bulinp peosfjod Sem (dep u| WO G} - 0) JSWPas BOBUNG %8817,
pIE0/0 6G neroo (1£°0>) 040000°0> ZE000 92’0 ¥ JONY 08310
LEV'0/ G000 v NESO0 {#1°0) O¥000'0 820 gy 86 yee1) dnoil
#oRE00 0oUBIe 8y
- ¢ - (¥90°0) 2€0°0 0$ 89 ¥ ZN
086°0/0 82 ge (82'0) €400 gy 04 88 A
612°0/ 4100 62 ¥6'0 Vo) v100 rd’ 86 06 {H
622010 vz a4 ($€'0) 5800°0 4 98 86 60
9ee’0/8120 92 o) (¥8'0) 1100 £ €' 66 Jx:|
PRD ysiel
(wdd jo ByBw)  (wdd o Bybw)  (wddJio By/Bus) {12104 40 %) B1o4 %) (%) uops Bugdwes
JSHVd ,PEe L8821 Jopox/ AIoN Jueo0 Aepo pue WIS
B10L &Eaa Jo ByyBw) Anosein oueBio (8101

penuuoD G ejgel



TOTAL PAH CONCENTRATIONS (mglkg, dry weight)
IN CREEK SURFACE SEDIMENT
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TOTAL PAH CONCENTRATIONS (mglkg, dry weight)
IN CREEK SURFACE SEDIMENT
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TOTAL MERCURY CONCENTRATIONS (mg/kg, dry weight) N
IN MARSH SURFACE SEDIMENT f
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AROCLOR-1268 CONCENTRATIONS (mg/kg, dry weight)
IN MARSH SURFACE SEDIMENT
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LEAD CONCENTRATIONS (mglkg, dry weight)
IN MARSH SURFACE SEDIMENT
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TOTAL PAH CONCENTRATIONS (mg/kg, dry weight)
IN MARSH SURFACE SEDIMENT N
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TOTAL PAH CONCENTRATIONS (mg/kg, dry weight)
IN MARSH SURFACE SEDIMENT
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TOTAL MERCURY CONCENTRATIONS (ng/L)
IN CREEK SURFACE WATER
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AROCLOR-1268 CONCENTRATIONS (ug/L)
IN CREEK SURFACE WATER

s . 7

g
3
R

WESTERN PART OF BITE ;T NORTHERN PART OF SITE

1
i
! B35
toqou
1
§ 34
3 1.0U
i
H
i
i
H
§

Green -- Sample 1D 300 0 300 Meters
Black -- Concentration I T
PLATE NO. 2
V-
A, GrOSYNTEC CONSULTANTS S CORENTG.
ATLANTA, GEORGIA FILENO. WATER CHEM_2000.APR




TOTAL LEAD CONCENTRATIONS (ug/L)
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TOTAL MERCURY CONCENTRATIONS (mg/kg, dry weight)
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AROCLOR-1268 CONCENTRATIONS {mg/kg, dry weight)
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LEAD CONCENTRATIONS (mg/kg, dry weight)
IN CREEK SURFACE SEDIMENT %
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